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EXECUTIVE SUMMARY

This document presents the results of the Base Background Study conducted under the direction of
Marine Corps Base (MCB), Camp Lejeune, North Carolina and the Atlantic Division, Naval Facilities
Engineering Command (LANTDIV). 1t has been prepared by Baker Environmental, Inc. (Baker)
under Contract Task Order (CTO) 0371 of the Department of the Navy's (DoN's) Comprehensive
Long-Term Environmental Action Navy (CLEAN) Program.

The background concentrations used for several years at MCB, Camp Lejeune were compiled using
data collected from soil borings located upgradient of several Remedial Investigation (RI) sites. It was
later discovered that some of the RI sites were contaminated with inorganic substances (i.e., metals).
This discovery lead to the suspicion that background sample locations may also have been
contaminated but to a lesser degree, therefore, possibly artificially inflating the average background
concentration. Based on this suspicion, it was decided that a new base background study should be
conducted at MCB, Camp Lejeune and the soil samples would be collected from various locations

throughout the base not believed to have been impacted by base activities.

Naturally occurring constituents such as inorganics occur ubiquitously in soil; therefore,
distinguishing background levels from site-related concentrations is difficult. Because many naturally
occurring inorganic constituents also may be of anthropogenic origin, an appropriate number of

background samples were obtained to distinguish naturally occurring concentrations.

Sample locations were located at Camp Lejeune by Baker personnel between June 19, 2000 and
June 27, 2000. MCB, Camp Lejeune Range Control and EMD's Fish and Wildlife Division approved
these locations. These organizations were consulted to ensure that sampling was not conducted in
areas used as active ranges or within protected/endangered habitats. After selection of the sample
locations, Jacksonville Professional Locators, Inc. (JPL) visited the locations and determined if each
location was clear of all buried underground utilities. If clearance of a sample location was not
possible or if the location was in the vicinity of known utilities, the location was offset and clearance
was obtained for the offset location. The final location was mapped using a Trimble Pro XR Global

Positioning System (GPS).

Surface and subsurface soil samples were collected from 50 soil borings in areas that had no known
history of any activity that may artificially inflate inorganic concentrations in surface and subsurface
soils. The locations selected for sampling were remote and required the use of a tripod mounted soil

sampler operated by Parratt Wolff, Inc, of Hillsboro, North Carolina.
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All soil samples retained for analysis were prepared and handled according to USEPA Region 1V
Standard Operating Procedures (SOPS) as outlined in the Final SSP (Baker, 2000). The Base
Background Study focused on collecting soil samples for inorganic compounds, and pH analysis. The
samples were shipped in ice-filled coolers by overnight courier to CompuChem Environmental
Laboratories of Cary, North Carolina for analysis. The soil samples were analyzed for Target Analyte
List (TAL) inorganics (Method 601 OB/7471A) and pH (ASTM Standard D 4972-95A, US EPA
Method 9045). Heartland Environmental Services, Inc, of St. Peters, Missouri, validated results of the

inorganic analyses, however, pH results were not submitted for third party validation.

In general, inorganic constituents were detected at similar levels of concentration in the surface and
subsurface samples collected as part of this investigation. There are differences between the datasets
but these differences are primarily based upon the soil type in each soil horizon. As the soils are
separated into datasets based on their soil type, it becomes apparent that the majority of the
constituents are more prevalent in the fine-grained soils (clay and silts) than in coarse-grained soils
(sands). This was an expected finding since metals are known to attenuate onto clays through the

formation of ionic bonds.

The concentrations of aluminum, calcium, magnesium, and iron exceed those for all other constituents
analyzed during this investigation. This is not surprising because relatively high concentrations of
these analytes have often been detected during previous investigations conducted at the Base. The
relatively few detections of cadmium, silver, and thallium indicates that these analytes should be
carefully evaluated as to their origin in any investigation. These analytes may be anthropogenic in

origin, but do not appear to be common constituents in base soils.

ES-2



1.0 INTRODUCTION

This document presents the results of the Base Background Study conducted under the direction
of Marine Corps Base (MCB), Camp Lejeune, North Carolina and the Atlantic Division, Naval
Facilities Engineering Command (LANTDIV). It has been prepared by Baker Environmental, Inc.
(Baker) under Contract Task Order (CTO) 0371 of the Department of the Navy’s (DoN’s)
Comprehensive Long-Term Environmental Action Navy (CLEAN) Program.

The background concentrations used for comparison to environmental media sampling results at
Installation Restoration Program (IRP) sites at MCB, Camp Lejeune were compiled using data
collected from soil borings located upgradient of several Remedial Investigation (RI) sites. It was
later discovered that some of the sites were contaminated with inorganics (i.e., metals). This
discovery lead to the suspicion that background sample locations may also have been
contaminated, but to a lesser degree and therefore, possibly artificially inflating the average
background concentration. Based on this suspicion, it was decided that a new Base background
study should be conducted at MCB, Camp Lejeune by collecting soil samples from various

locations throughout the Base not believed to be impacted by past or present activities.

The field activities conducted as part of this investigation were performed in accordance with the
Sample Strategy Plan (SSP) prepared by Baker for this investigation (Baker, 2000) and the Solid
Waste Management Unit (SWMU) Confirmatory Sampling Project Plans (Baker, 1997). The
samples collected as part of this study are intended to provide the basis for a compilation of data
representative of the natural concentration of metals in soils within the boundaries of MCB,
Camp Lejeune. The SSP detailed the number and types of samples collected, the analytical
methods to be used for those samples, specific sample locations, and the rationale for selecting
locations and analyses. Detailed descriptions of the field procedures, sample analysis, and any

deviations from planned procedures are outlined in Section 5.0 of this report.
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1.1 Base Background Study Objectives

The objectives of the Base Background Study are summarized as follows:

. Determine background levels of inorganic analytes in surface and subsurface soil at

MCB, Camp Lejeune;

o Establish statistical distribution of data and identify spatial trends;

. Compare inorganic levels within and between soil associations; and

o Produce a document summarizing the above information to be referenced for future
investigations.

The background levels of inorganics in soil presented herein will establish a frame of reference or
baseline of data to which inorganics at specific sites may be compared. The need to establish
background levels of inorganics in scil is driven by the ubiquitous presence of inorganics in
nature. As these analytes occur naturally in soil, it is necessary (during subsequent
investigations) to determine if the presence of inorganics at a site are due to site activities (i.e.,
disposal, spills, etc.) or to natural occurrences. This determination can be made by comparing

concentrations of inorganics detected in site soils to Base background levels.

1.2 Report Organization

This report is comprised of text, tables and figures, and the supporting appendices. In addition to

Section 1.0, the report is organized into the following sections:

. Section 2.0 - MCB, Camp Lejeune site setting and physical characteristics
. Section 3.0 - Environmental Setting

. Section 4.0 - Base Background Study Design

. Section 5.0 - Base Background Field Investigation

. Section 6.0 - Analytical Results and Statistical Evaluation

. Section 7.0 - Conclusions and Recommendations

. Section 8.0 - References



s,

Appendix A - Soil Associations

Appendix B - Test Boring Construction Records

Appendix C - Groundwater Technical Memorandum

Appendix D - Chain of Custody Records

Appendix E - Analytical Data and Statistics for Fine Sand Surface Soils
Appendix F - Analytical Data and Statistics for Loamy Surface Soils
Appendix G - Analytical Data and Statistics for Subsurface Sands
Appendix H - Analytical Data and Statistics for Silts

Appendix I - Analytical Data and Statistics for Clays

Appendix J - Analytical Data and Statistics for Combined Surface Soils
Appendix K - Analytical Data and Statistics for Combined Subsurface Soils
Appendix L - Analytical Results for QA/QC Samples



2.0 MCB, CAMP LEJEUNE SITE SETTING AND PHYSICAL CHARACTERISTICS

This section presents the history and physical characteristics of MCB, Camp Lejeune. The
discussion details the setting, history, and mission of MCB, Camp Lejeune. Information presented

in this section was obtained from the available literature.

2.1 MCB., Camp Lejeune

MCB, Camp Lejeune is located within the Coastal Plain Physiographic Province. It is located in
Onslow County, North Carolina, approximately 45 miles south of New Bern and 47 miles north
of Wilmington. The facility covers approximately 236 square miles. This includes the
acquisition of approximately 64 square miles west of the facility within the Greater Sandy Run
Area (GSRA) of the county. The military reservation is bisected by the New River, which flows

in a southeasterly direction and forms a large estuary before entering the Atlantic Ocean.

The eastern border of MCB, Camp Lejeune is the Atlantic shoreline. The western and
northwestern boundaries are U.S. Route 17 and State Route 24, respectively. The City of
Jacksonville, North Carolina, borders MCB, Camp Lejeune to the north. The location and
boundaries of MCB, Camp Lejeune is depicted in Figure 2-1.

The GSRA is located in the southeast portion of Onslow County, North Carolina, near the
Pender-Onslow County border. The GSRA is approximately 31 miles northeast of Wilmington,
North Carolina; 15 miles south of Jacksonville, North Carolina; and 5 miles northwest of the
Atlantic Ocean. The GSRA is located south and west of MCB, Camp Lejeune, sharing a

common boundary along Route 17 between the towns of Dixon and Verona, North Carolina.

The following overview of the Base was taken from the document entitled "Master Plan, Camp
Lejeune Complex, North Carolina." The Base consists of 12 identifiable developed areas. Of the
developed areas, the Hadnot Point Industrial Area (HPIA) comprises the most concentrated area
of development. Directly north of the HPIA are family housing areas concentrated throughout
the wooded areas of the central Complex and along the shores of the New River. Also located in
this north central area are major personnel support land uses, including the Naval Hospital, school
sites, recreational areas, as well as additional family housing areas (Midway Park and Tarawa

Terrace | and II).
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MCAS New River and Camp Geiger are considered as a single urban area possessing two
separate missions and supported by two unrelated groups of personnel. MCAS New River
encompasses 2,772 acres and is located in the northwestern section of the Base and lies
approximately five miles south of Jacksonville. The MCAS includes air support activities, troop
housing and personnel support facilities, all of which immediately surround the aircraft

operations and maintenance areas.

Camp Geiger, located directly north of MCAS New River, contains a mixture of troop housing,
personnel support and training uses. Currently, the area is utilized by a number of groups which
have no direct relationship to one another. The majority of the land surrounding this area is

comprised of buffer zones and unbuildable marshland.

MCB, Camp Lejeune contains five other areas of concentrated development, all of which are
much smaller in size and population than either the HPIA, MCAS New River, or the Camp
Geiger area. The oldest of these is the Montford Point area, which is bounded by the New River
to the south and west and by Route 24 on the north. New development in Montford Point has
been limited, with most of the facilities for troop housing, maintenance, supply and personnel
support having been converted from their intended uses. A majority of the MCB training schools
requiring classroom instruction are located here and use surrounding undeveloped areas for

training operations when required.

The French Creek area, located directly south of the HPIA, is occupied by the 2nd Force Service
Support Group (2nd FSSG). Its activities are directed toward providing combat service and
technical support as required by Headquarters, II Marine Expeditionary Force. Expansion of the
French Creek Complex is constrained by the Ordnance Storage Depot explosives safety arc on the

south and by the regimental area of the HPIA.

Onslow Beach, located along the Onslow Bay, east of the New River Inlet, presents assets for
amphibious training as well as recreational use. Courthouse Bay is located on one of a series of
small bays formed by the New River. This area is used for maintenance, storage and training
associated with amphibious vehicles and heavy engineering equipment. The Engineering School,
also located here, conducts training activities in the large open area located to the southeast of the

Courthouse Bay.



Another concentrated area of development is the Rifle Range. This area is located on the
southwest side of the New River and has only a small number of assigned personnel. It was
constructed in the early stages of Base development and is used solely for rifle qualification
training. The small group of barracks, located at the Rifle Range, are used for two-week periods

by troops assigned to range training.

2.2 History and Mission of Camp Lejeune

Construction of MCB, Camp Lejeune began in 1941 with the objective of developing the
"World's Most Complete Amphibious Training Base." Construction of the Base started at the
HPIA, where the major functions of the Base are centered. Development at MCB, Camp Lejeune
is primarily in five geographical locations under the jurisdiction of the Base Command as

mentioned in Section 2.1.

The Base organization functions as the host command to the two Fleet Marine Force Atlantic
(FMFLANT) tenant activities, - Headquarters of the II Marine Expeditionary Division, and the
2nd FSSG. The Base host organization is mission is to provide housing, training facilities,
logistical support and certain administrative support for tenant units and for other units assigned
to MCB, Camp Lejeune and to conduct specialized schools and other training maneuvers, as

directed.

The missions of the 6™ Marine Expeditionary Brigade, the 2™ Marine Division, and the 2™ FSSG
are as follows. The 6th Marine Expeditionary Brigade’s mission is to provide the Command
element for a brigade-size Marine Air Ground Task Force (MAGTF). The mission of the 2nd
Marine Division is to execute amphibious assault operations, and other operations as may be
directed, which are supported by Marine aviation and force service support units. With the
aircraft wing, the Marine division provides combined arms for service with the Fleet in the
seizure or defense of advanced naval bases and for the conduct of land operations essential to the

prosecution of a naval campaign.
The mission of the 2nd FSSG is to command, administer and train assigned units in crder to

provide combat service and technical support as required by Headquarters FMFLANT and its

subordinate command in accomplishment of the overall FMFLANT mission.
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2.3 Land Use and Demographics

MCB, Camp Lejeune presently covers an area of approximately 236 square miles. Currently, the
military population of MCB, Camp Lejeune is approximately 41,000 active duty personnel. The
military dependent community is more than 32,000 civilian employees performing facilities
management and support functions. The population of Onslow County has grown from 17,738 in

1940, before the formation of the Base, to its present population of 121,350.

During World War II, MCB, Camp Lejeune was used as a training area to prepare Marines for
combat. This has been a continuing function of the facility during the Korean and Vietnam
Conlflicts, and the Gulf War. Toward the end of World War II, the Base was designated as home
for the Second Marine Division. Since then, Fleet Marine Forces units also have been stationed

here as tenant commands.

The existing land patterns in the various geographic areas within the Base are listed, per
geographic area, on Table 2-1. In addition, the number of acres comprising each land use

category has been estimated and provided on the table.

24 Regulatory History

MCB, Camp Lejeune was placed on the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) National Priorities List (NPL) effective
November 4, 1989 (54 Federal Register 41015, October 4, 1989). Subsequent to this listing, the
United States Environmental Protection Agency (USEPA) Region IV, the North Carolina
Department of Environment and Natural Resources (NC DENR), the DoN and the Marine Corps
entered into a Federal Facilities Agreement (FFA) for Base, Camp Lejeune. The primary purpose
of the FFA was to ensure that environmental impacts associated with past and present activities at
the Base were thoroughly investigated, and that appropriate CERCLA response and Resource
Conservation Recovery Act (RCRA) corrective action alternatives were developed and
implemented as necessary to protect the public health and welfare, and the environment (MCB,

Camp Lejeune FFA, 1989).

MCB, Camp Lejeune was issued a RCRA Part B Permit to operate a hazardous waste container
storage facility in September 1984 for the long-term hazardous material/hazardous waste

container storage facility (Buildings TP-451 and TP-463). This permit was issued before the
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enactment of the Hazardous and Solid Waste Amendments of 1984 (HSWA), which under
Section 3004(u) empowers the USEPA to order corrective action at treatment, storage, and
disposal (TSD) facilities. This section of the HSWA requires corrective action to be taken for all
releases of hazardous waste or hazardous constituents from any SWMU (EnSafe, 1996). MCB,
Camp Lejeune generates various hazardous wastes which can generally be classified as waste
batteries, waste oil filters, waste solvents, waste paint, discarded commercial chemical products,
and others (EnSafe, 1996). Waste batteries are made up of lithium, magnesium, mercury, nickel-
cadmium, and electrolyte. Spent lithium batteries, if not deactivated, can be reactive.
Magnesium and mercury batteries may be hazardous due to chromium and mercury contents.
Nickel-cadmium batteries may be hazardous due to cadmium levels. Waste electrolyte can be
generated when lead-acid batteries are drained, wet cell nickel-cadmium batteries are discarded,
or when waste electrolyte is discarded. Electrolyte can be hazardous based on corrosivity

properties and/or lead or cadmium contents (EnSafe, 1996).

Waste oil filters are routinely generated from vehicle and aircraft maintenance operations. In the
past when terne-plated filters were used, they were classified as hazardous waste due to their lead

content (EnSafe, 1996).

Solvents such as methyl ethyl ketone (MEK), toluene, xylene, and methylene chloride are used in
vehicle, military hardware, and aircraft maintenance. These types of solvents exhibit a RCRA

characteristic or are listed as a RCRA hazardous waste (EnSafe, 1996).

Several types of waste paint are generated at the Base: enamel, chemical-resistive coating, epoxy,
and oil-based. Some of these waste paints may exhibit a RCRA characteristic and/or contain a

RCRA-listed hazardous waste (EnSafe, 1996).
The Naval Hospital located on Base is a major generator of discarded commercial chemical

products. Generally, these products are discarded due to expired shelf life. Some of these

discarded products may be classified as hazardous waste (EnSafe, 1996).
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3.0 ENVIRONMENTAL SETTING

This section presents a discussion of the physical characteristics of MCB, Camp Lejeune. The
discussion details the topography and surface features, hydrology, geology, hydrogeology, land
usage, climatology, water supply, ecology, wetlands, and threatened and endangered species.

This information was obtained from the available literature about MCB, Camp Lejeune.

3.1 Climatology

Although coastal North Carolina lacks distinct wet and dry seasons, there is some seasonal
variation in average precipitation (see Table 3-1). July receives the most precipitation and
rainfall amounts during summer are generally the greatest. Daily showers during the summer are
common, and so are periods of one or two weeks without rain. Convective showers and
thunderstorms contribute to the variability of precipitation during the summer months. October
receives the least amount of precipitation, on average. Throughout the winter and spring months
precipitation occurs primarily as migratory low pressure storms. MCB, Camp Lejeune's average
yearly rainfall is approximately 52 inches. Table 3-1 presents a climatic summary of data
collected during 35 years (January 1955 to December 1990) of observations at MCAS New

River.

MCB, Camp Lejeune experiences hot and humid summers, however, ocean breezes frequently
produce cooling effects. The winter months are mild, with occasional brief cold spells. Average
daily temperatures range from 38°F to 58°F in January and 72°F to 86°F in July. The average

relative humidity, between 75 and 85 percent, does not vary greatly from season to season.

3.2 Topography and Surface Features

The generally flat topography of MCB, Camp Lejeune is typical of the North Carolina Coastal
Plain. Elevations on the Base vary from sea level to 72 feet above mean sea level (msl); however,

the elevation of most of MCB, Camp Lejeune is between 20 and 40 feet msl. (Figure 3-1)

Drainage at Camp Lejeune is generally toward the New River, except in areas near the coast that
drain through the Intracoastal Waterway. In developed areas, natural drainage has been altered
by asphalt cover, storm sewers, and drainage ditches. Approximately 70 percent of Camp

Lejeune is in broad, flat interstream areas. Drainage is poor in these areas and the soils are often
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wet (WAR, 1983). The U.S. Army, Corps of Engineers has mapped the limits of 100-year
floodplain at Camp Lejeune at 7.0 feet above msl in the upper reaches of the New River

increasing downstream to 11 feet above msl near the coastal area (WAR, 1983).
3.3 Surface Soil Associations

The soil survey report for MCB, Camp Lejeune was prepared by the Soil Conservation Service
(SCS) in 1984. Since that time, an updated report for Onslow County was issued by the SCS in

1992. Information provided in this section was obtained from these two reports.

Figure 3.2 shows the general soil associations in Onslow County which includes MCB, Camp
Lejeune. A soil association is a landscape that exhibits a distinctive pattern based on soils,
drainage and relief. These associations consist of one or more major soil types and at least one
minor soil type. The association is then named for the major soil(s). A soil type from one

association can exist in other associations, but commonly in a different pattern or percentage.

The two terms, loam and muck, are specifically used to describe soils. A loam is a soil that
contains less than 52 percent sand, 28 to 50 percent silt, and 7 to 27 percent clay. A muck is a

dark, finely layered, well decomposed, and contains organic soil material.

Six soil associations occur at MCB, Camp Lejeune. The Baymeade-Foreston-Stallings soil
association is the most widely distributed soil group at the Base. The other soil associations that
are present are the Leon-Murville-Kureb, Muckalee-Dorovan, Wando-Pactolus, Norfolk-
Goldsboro-Onslow and Bohicket-Newman. Two other soil associations occur in Onslow County
but, not present at MCB, Camp Lejeune (Croatan and Rains-Woodington-Torhunta Associations);
however, individual soil types from these last two associations are found at MCB, Camp Lejeune.

Detailed information on the specific associations are provided in Appendix A.

34 Subsurface Geology

MCB, Camp Lejeune is within the Tidewater region of the Atlantic Coastal Plain physiographic
province. The sediments of the Atlantic Coastal Plain consist mostly of interbedded sands, silts,
clays, calcareous clays, shell beds, sandstone and limestone. These sediments are layered in
interfingering beds and lenses that gently dip and thicken to the southeast to a combined thickness

of approximately 1,500 feet. They were deposited in marine or near-shore environments and
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range in age from early Cretaceous to Quaternary time. Regionally, the sediments comprise 10
aquifers and nine confining units which overlie igneous and metamorphic basement rocks of the

pre-Cretaceous age.

Seven of these aquifers and their associated confining units are present in the MCB, Camp
Lejeune area (Cardinell, et al., 1993). Table 3-2 presents a generalized stratigraphic column for
Jones and Onslow Counties, North Carolina. Hydrogeologic section location plan and
hydrogeologic cross-sections of the MCB, Camp Lejeune area are presented in the Hydrogeologic
Framework of U.S. Marine Corps Base at Camp Lejeune, North Carolina (Cardinell, et al, 1993).

The following paragraphs provide a description of the lithology of the surficial, Castle Hayne,

Beaufort, and Peedee aquifers as presented in the Hydrogeologic Framework of U.S. Marine

Corps Base at Camp Lejeune, North Carolina.

The surficial aquifer consists of interfingering beds of sand, clay, sandy clay, and silt of
Quarternary and Miocene age that contain some peat and shells. The sand beds that make up the
surficial are part of the Belgrade Formation (Table 3-2). The clay, sandy clay, and silt beds
observed within the surficial aquifer are thin and discontinuous, and have limited lateral
continuity. The general lithology of the surficial aquifer and the absence of any thick, continuous

clay beds are indications of good vertical conductivity within the aquifer.

The confining unit for the Castle Hayne aquifer is composed of clay, silt, and sandy clay beds.
These beds form a unit across the Base that may be represented by one or more geological units
such as the Quaternary or Miocene deposits at the bottom of the surficial aquifer, the uppermost
beds of the River Bend Formation or the uppermost beds of the Castle Hayne Formation. In
general, the Castle Hayne confining unit at MCB, Camp Lejeune may be described as a group of
less permeable beds at the top of the Castle Hayne aquifer that have been partly eroded. This
confining unit may only be partly effective in retarding the vertical movement of groundwater

between the surficial and Castle Hayne aquifers.

The Castle Hayne aquifer consists of soils from the Castle Hayne Formation of Eocene age and
some lower beds of the River Bend Formation of Oligocene age. This aquifer primarily consists
of sand, shell rock, and limestone beds. The upper part of the aquifer consists primarily of
calcareous sand with some continuous and discontinuous thin clay and silt beds (generally 10 to

15 feet thick). The calcareous sand becomes more limy with depth. The lower part of the aquifer



primarily consists of consolidated or poorly consolidated limestone and sandy limestone

interbedded with clay and sand.

The Beaufort confining unit overlies the Beaufort aquifer and consists of clay, silt, and sandy clay
or the uppermost sediments of the Beaufort Formation and the lowermost clay and silt beds of the
overlying Castle Hayne Formation. The general silty character of this confining unit is very
similar to the Castle Hayne confining unit. Although the deeper unit is slightly thicker and is not
known to be discontinuous, it also is likely to be only partly effective in retarding the vertical

exchange of groundwater between the Beaufort and Castle Hayne aquifers.

The Beaufort aquifer underlies the Beaufort confining unit and the Castle Hayne aquifer and is
composed of Paleocene aged soils. These deposits consist of fine to medium glauconitic sand,
clayey sand, and clay meds or marine origin, with a few thin (3 to 6 feet) shell and limestone
beds. As with other hydrogeologic units, the Beaufort aquifer is not necessarily restricted to a
single formation and may include permeable beds of older Cretaceous formations that are in

hydraulic connection with the aquifer.

The confining unit for the Peedee aquifer is composed of clay, silt, and sandy clay beds that form
the uppermost units of the Peedee Formation. In some places, the confining unit may also include

the lowermost beds of the Beaufort Formation.

The Peedee aquifer underlies the Peedee confining unit and the Beaufort aquifer. It is composed
primarily of sand of the Peedee Formation (Cretaceous age). A few thin beds of calcareous

sandstone, limestone, clay and silt are interlayered with the sand within the Peedee Formation.

The Black Creek confining unit, which underlies the Pedee aquifer, is composed of clay, silty
clay and sandy-clay beds. The confining unit’s beds belong to the lowermost Pedee Formation

and uppermost Black Creek Formation.

The Black Creek aquifer, primarily composed of units from the Black Creek Formation, is formed
from thinly-laminated clays interlayered with sands, clean sands and clays and layers including
lignitized wood. This aquifer occurs throughout the MCB, Camp Lejeune area, but contains

saltwater.



The Black Creek aquifer is underlain by the Upper Cape Fear confining unit and the Upper Cape
Fear aquifer. The Upper Cape Fear confining unit is composed of clay and silt beds with local
thin sand lenses from layers belonging to the lower Black Creek Formation and the Upper Cape

Fear Formation.

The Upper Cape Fear aquifer is present throughout the MCB, Camp Lejeune area and also
contains saltwater. The Upper Cape Fear aquifer is composed of 3 to 5 foot layers of sand and

clay. The sands in the aquifer range from fine to course with some gravel.

Below the Upper Cape Fear lies the Lower Cape Fear confining unit and the Lower Cape Fear
aquifer. The Lower Cape Fear confining unit is beds of silt and clay from the Cape Fear
Formation. However, thé Upper and Lower Cape Fear aquifers are defined by a difference in
head pressure and chloride content. The Lower Cape Fear confining unit may not completely

separate these two aquifers.

The lower Cape Fear aquifer contains saltwater and underlies the entire MCB, Camp Lejeune
area. The sediments that form the lower Cape Fear aquifer are similar to those in the upper Cape

Fear but include thin limestone beds.

As part of this investigation, a total of 50 soil borings were advanced continuously at locations
throughout the base. The lithology encountered during the investigation consisted primarily of
fine sand with varying amounts of silt and clay. In areas, silty and/or clayey strata predominated.
Refer to the boring logs that are presented in Appendix B for information regarding the lithology
encountered at the individual soil boring locations. The lithologic conditions at MCB, Camp
Lejeune are discussed in further detail and related to the hydrogeologic framework of the region

in Section 3-4.

3.5 Hydrogeology

The following paragraphs discuss the hydrogeologic conditions at MCB, Camp Lejeune. The
information presented within this section is from literature published by the United States
Geological Survey (USGS) (Harned, etal., 1989 and Cardinell, et al., 1993). Additionally,
information was collected from a technical memorandum prepared by Baker summarizing
groundwater data and aquifer characteristics for MCB, Camp Lejeune (see Appendix C). Table

3-3 provides a summary of estimated hydraulic properties for the Castle Hayne aquifer.
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USGS studies at MCB, Camp Lejeune indicate that the area is underlain by sand and limestone
aquifers separated by confining units of silt and clay. These aquifers include the surficial (water
table), Castle Hayne, Beaufort, Peedee, Black Creek, and upper and lower Cape Fear. Less
permeable clay and silt beds function as confining units or semi-confining units that separate the

aquifers and impede the flow of groundwater between aquifers.

The surficial unit consists of interfingering beds of sand, clay, sandy clay and silt that contain
some peat and shells of Quaternary and Miocene age as described in Section 3-4. These
sediments commonly extend to depths of 50 to 100 feet below ground surface (bgs). Thickness of
the surficial aquifer in the MCB, Camp Lejeune area ranges from zero to 73 feet, and typically
average 25 feet (Cardinell, et al., 1993). The aquifer is generally thickest in the interstream divide
areas and may be absent Where it is cut by the New River and its tributaries. The clay, sandy clay,
and silt beds that occur in the surficial aquifer are thin and discontinuous throughout. A
semi-confining unit is found in the surficial aquifer within some portions of MCB, Camp

Lejeune.

Recharge to the surficial aquifer is by rainfall. The aquifer receives more recharge in the winter
than in the summer when much of the water evaporates or is transpired by plants before it can
reach the water table. Most of the surficial groundwater is discharged to local streams, but some
water passes through the underlying semiconfining unit. Recharge for the surficial aquifer is
based on an average rainfall of 52 inches per year and an average recharge of 30 percent, or an
annual recharge of approximately 16 inches per year. The remaining 70 percent of the rainfall is
lost as surface runoff or evapotranspiration. Sixteen inches of recharge equates to 7,600,000
gallons per day (gpd) per square mile or approximately 114,000,000 gpd for all of MCB, Camp
Lejeune (based on 150 square miles of recharge area). Water levels in the wells tapping the
surficial aquifer vary seasonally. The water table is generally highest in the winter and spring, and
lowest in the summer and early fall. The lateral hydraulic conductivity for the surficial aquifer
was estimated by the USGS at 50 feet per day (ft/day) based on a general soil composition of fine

sand mixed with some silt and clay (Cardinal, et al., 1993).

A study of data from aquifer tests (pump tests) done at MCB, Camp Lejeune was conducted by
Baker in 1994 to evaluate aquifer characteristics and production capacities. The technical
memorandum is provided in Appendix C. The information contained in this memorandum
pertains primarily to the surficial aquifer. According to information available at the time the

memorandum was composed, the average pumping rates for the surficial aquifer were established
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between 0.5 to three gallons per minute (gpm); transmissivity ranged from 7.1 to 7,100 square
feet per day (ft’/day); storativity ranged from 1.5 x 10° to 7.5 x 10% and hydraulic conductivity
was estimated to range from 0.5 to 1.4 ft/day. This data indicates that the estimated lateral
hydraulic conductivity reported by USGS may be higher than actual conditions in the vicinity of
MCB, Camp Lejeune.

Although the aquifer is classified as GA (i.e., existing or a potential source of drinking water
supply for humans), it is not used as a potable water source at MCB, Camp Lejeune. The primary
reason for it’s non-use is because of its low yielding production rates which are typically less than

three gpm.

The principal water supply aquifer for MCB, Camp Lejeune is the Castle Hayne aquifer. This
aquifer primarily resides within the River Bend Formation which consists of sand, cemented
shells and limestone as described in Section 3-4. Buried paleostream channels containing various
deposits exist within the aquifer. The top of the aquifer ranges from 10 feet above msl to 70 feet
below msl and is irregular over most of the northern portion of MCB, Camp Lejeune. The aquifer
is more regular in areas southeast of the New River, where it slopes southeastward. The Castle
Hayne thickens to the east, from 160 feet in the Camp Geiger area to more than 400 feet at the
eastern boundary of MCB, Camp Lejeune.

The vertical hydraulic conductivity of the Castle Hayne confining unit was estimated to range
from 0.0014 to 0.41 ft/d. These values are comparable to those determined for silts and clays and
therefore, this unit may only be partly effective at retarding the vertical movement of

groundwater between the surficial and Castle Hayne aquifers (Cardinell, et al., 1993).

Estimated transmissivity, hydraulic conductivity and storage coefficient values (unitless) for the
Castle Hayne aquifer range from 6,100 to 183,300 gpd/ft, 14 to 91 ft/d and 2 x 10%t0 1.9 x 107,
respectively. An aquifer pump test conducted by ESE (1990) in the HPIA, using an existing water
supply well (HP642), indicates an average transmissivity and storage coefficient of 9,600 gpd/ft
and 8.8 x 107, respectively (ESE, 1990). Table 3-3 summarizes the previously stated

information.

Recharge of the Castle Hayne aquifer at MCB, Camp Lejeune is primarily received from the

surficial aquifer. Natural discharge is to the New River and its major tributaries. The Castle
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Hayne aquifer provides roughly seven million gallons of water to MCB, Camp Lejeune.

Groundwater pumping has not significantly affected natural head gradients in the aquifer.

MCB, Camp Lejeune lies in an area where the upper part of the Castle Hayne aquifer contains
freshwater. Saltwater is found in the bottom of the aquifer in the region and in the New River
estuary; both are of concern in managing water withdrawals from the aquifer. Over pumping the
deeper parts of the aquifer or in areas hydraulically connected to estuarine streams could cause
saltwater intrusions. The aquifer underlying most of the area contains water having less than 120

milligrams per liter (mg/L) of chloride.

3.6 Water Supply

Potable water for MCB, Camp Lejeune is supplied entirely by groundwater. Groundwater usage
is roughly seven million gpd (Cardinell, et al., 1993). Groundwater is pumped from
approximately 77 of 90 water supply wells located within the boundaries of MCB, Camp
Lejeune. According to Base personnel, groundwater is treated at five plants located at Hadnot
Peint, Holcomb Boulevard, MCAS New River, Courthouse Bay, and Onslow Beach having a
total capacity of 15.8 million gpd.

All of the water supply wells use the Castle Hayne aquifer. The Castle Hayne aquifer is a highly
permeable, semi-confined aquifer that can yield several hundred to 1,000 gpm in municipal and
industrial wells in the MCB, Camp Lejeune area. The water supply wells at the Base average 162
feet in depth; eight inches in diameter (casing); and yield 174 gpm (Harned, et al., 1989). The
water is typically a hard, calcium bicarbonate type. Information concerning the supply wells was
gathered from the Wellhead Management Program Engineering Study 91-36 (Geophex, 1991),
the Preliminary Draft Report Wellhead Monitoring Study 92-34 (Greenhorne and O'Mara, Inc.,

1992), and interviews with Base personnel.

3.7 Surface Water Hydrology

The following summary of surface water hydrology was originally presented in the Initial
Assessment Study (IAS) report (WAR, 1983). The dominant surface water body at MCB, Camp
Lejeune is the New River. It receives drainage from most of the Base. The river is short, with a
course of approximately 50 miles on the central Coastal Plain of North Carolina. Over most of its

course, the New River is confined to a narrow channel entrenched in Eocene and Oligocene
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limestones. South of Jacksonville, the river widens as it flows across less resistant sands, clays,
and marls. At MCB, Camp Lejeune, the New River flows in a southerly direction into the
Atlantic Ocean through the New River Inlet. Several small coastal creeks that are not associated
with the New River or its tributaries drain into the area of MCB, Camp Lejeune. The New River,

the Intracoastal Waterway, and the Atlantic Ocean converge at the New River Inlet.

Classifications for surface waters in North Carolina have been published under Title 15 of the
North Carolina Administration Code. At MCB, Camp Lejeune, the New River falls into three
classifications. The portion of the river that passes from the Seaboard Coast Line railroad trestle
(located south/southwest of where U.S. Route 17/North Carolina Route 24 crosses the New
River) to Montford Point is classified as SC NSW HQW. This classification is defined as salt
waters protected for secondary recreation, fishing, aquatic life including propagation and survival
(SC) that are nutﬁent sensitive (NSW) and of high quality (HQW). The portion of the river that
resides between Montford Point to a line extending across the river from Grey Point to a point of
land approximately 2,200 yards downstream of the mouth of Duck Creek is classified as Class SC
NSW. As previously described, these waters are similar to the waters upstream of Montford
Point, however they are not considered high quality waters. The remaining portion of the New
River is classified as estuarine water suited for commercial shell fishing and all other tidal

saltwater uses (SA).

38 Ecological Characteristics

The Natural Resources and Environmental Affairs (NREA) Division of MCB, Camp Lejeune, the
U.S. Fish and Wildlife Service, and the North Carolina Wildlife Resource Commission have
entered into an agreement for the protection of endangered and threatened species that might
inhabit MCB, Camp Lejeune. Habitats are maintained at MCB, Camp Lejeune for the
preservation and protection of rare and endangered species through the Base's forest and wildlife
management programs. Full protection is provided to such species, and critical habitat is
designated in management plans to prevent or mitigate adverse effects of Base activities. Special
emphasis is placed on habitat and sightings of alligators, osprey, bald eagles, cougars, dusky

seaside sparrows, and red-cockaded woodpeckers (WAR, 1983).

Camp Lejeune covers approximately 236 square miles, 84 percent of which is forested (USMC,
1987). Approximately 45 percent of this is pine forest, 22 percent is mixed pine/hardwood forest,

and 17 percent is hardwood forest. Nine percent of the Base, a total of 3,587 acres, is wetland and
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includes pure pond pine stands, mixed pond pine/hardwood stands, marshes, pocosins, and
wooded swamps. The Base also contains 80 miles of tidal streams, 21 miles of marine shoreline,
and 12 freshwater ponds. Over half of the 153,000 acres located within the boundaries of MCB,
Camp Lejeune are under forestry management. Timber producing areas are under even-aged
management with the exception of those areas along streams and swamps. These areas are
managed to provide both wildlife habitat and erosion control. Forest management provides wood
production, increased wildlife populations, enhancement of natural beauty, soil protection,

prevention of stream pollution, and protection of endangered species (WAR, 1983).

Because of the natural resources on the Base, forested areas are actively managed for timber.
Game species are also managed for hunting, and ponds are maintained for fishing. Game species
managed include wild turkey, white-tailed deer, black bear, grey and fox squirrels, bobwhite

quail, eastern cottontail and marsh rabbits, raccoons, and wood ducks.

Aquatic ecosystems on MCB, Camp Lejeune consist of small lakes, the New River estuary,
numerous tributaries, creeks, and part of the Intracoastal Waterway. A wide variety of freshwater
and saltwater fish species exist here. Freshwater ponds are under management to produce
optimum yields and ensure continued harvest of desirable fish species (WAR, 1983). Freshwater
fish in the streams and ponds include largemouth bass, redbreast sunfish, bluegill, chain pickerel,
yellow perch, and catfish. Reptiles include alligators, turtles, and snakes (including venomous
species). Both recreational and commercial fishing are practiced in the waterways of the New

River and its tributaries (WAR, 1983).

Many natural communities are present in the coastal plain. Subcommunities and variations of
these major community types are also present and alterations of natural communities have
occurred in response to disturbance and intervention (i.e., forest cleared to become pasture). The

natural communities found in the Camp Lejeune area are summarized as follows:

. Loblolly Pine Forest - a dominant forest type at Camp Lejeune. Pine forest often has a
dense hardwood subcanopy and shrub understory because of clear-cutting and/or fire
suppression. Dense shading results in a sparse ground layer of vegetation with little

probability or rare species occurring (LeBlond et. al., 1994).

. Hardwood Forest - Found primarily in stream floodplains and on slopes and terraces next

to stream valleys and estuarine features. Stream floodplain communities include cypress -
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gum swamp and coastal plain small stream swamp. Very few rare species are found in
hardwood forests, but the communities themselves can be quite rare (LeBlond et. al.,
1994).

Loblolly Pine/Hardwoods Community - The predominant forest type at Camp Lejeune.
Second growth forest that includes loblolly pine with a mix of hardwoods - oak, hickory,
sweetgum, sour gum, red maple, and holly (oak is the predominant hardwood). These
forests have a low probability for rare species because of the lack of herbaceous

development and overall plant diversity (LeBlond et. al., 1994).

Longleaf Pine Forest and Longleaf Pine/Hardwood Forests - Contain critical, fire
maintained natural communities: Pine Savanna, Wet Pine Flatwoods, Mesic Pine
Flatwoods, Pine/Scrub Oak Sanhill, and Zeric Sanhill Scrub. Some longleaf pine forests
have developed in old fields and cut-over areas. The Federal endangered red-cockaded

woodpecker (Picoides Borealis) is essentially restricted to opened, burned longleaf pine

forests. The pine savannas and wet pine flatwood communities are particularly important

habitats for several rare species (LeBlond et. al., 1994).

Maritime Forest - Develop on the lee side of stable sands and dunes protected from the
ocean. Live oak is an indicator species with pine, cedar, yaupon, holly, and laurel oak.

Deciduous hardwoods may be present where forest is mature (USMC, 1987).

Pond Pine Forest - These forests are primarily found in pocosins and are classified by
Schafale and Wealkey (1990) as the Pond Pine Woodland natural community. Red bay,
sweet bay, and loblolly bay are important components of this community. These forests
frequently produce areas of high plant diversity and support several rare species. The
Federal endangered loosestrife (Lysimachia asperulifolia) is found in this community

(LeBlond et. al., 1994).

Freshwater Marsh - Occurs upstream from tidal marshes and downstream from non-tidal
freshwater wetlands. Cattails, sedges, and rushes are present, On the coast of North

Carolina, swamps are more common than marshes (USMC, 1987).

Salt Marsh - These areas occur in saline tidal areas protected from tidal action by barrier

- beach features. The barrier islands fronting the Atlantic Ocean support Brackish Marsh,
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Upper Beach, Dune Grass, and Maritime Wet and Dry Grassland communities. Regularly
flooded, tidally influenced areas dominated by salt-tolerant grasses. Saltwater cordgrass
is a characteristic species. Tidal mud flats may be present during low tide. These dynamic
communities are critical to such Federal endangered species as the piping plover
(Charadrius Melodus) and the Federal threatened American loggerhead turtle (Caretta
caretta) and the green turtle (Chelonia Mydas) (LeBlond et. al., 1994).

Salt Shrub Thicket - High areas of salt marshes and beach areas behind dunes. Subjected

to salt spray and periodic saltwater flooding. Dominated by salt resistant shrubs.

Dunes/Beaches -~ Zones from the ocean shore to the maritime forest. Subjected to sand,

salt, wind, and water.

Ponds and Lakes - Low depressional areas where water table reaches the surface or where
ground is impermeable. In ponds rooted plants can grow across the bottom, Fish
populations managed in these ponds include redear, bluegill, largemouth bass, and

channel catfish (USMC, 1987).

Open Water - Marine and estuarine water and all underlying bottoms below the intertidal

zZone.

Wetlands

The NC DENR's Division of Environmental Management (DEM) has developed guidance

concerning activities that may impact wetlands (NC DENR, 1992). In addition, certain activities

affecting wetlands also are regulated by the U.S. Corps of Engineers. The U.S. Fish and Wildlife

Service has prepared National Wetland Inventory (NWI) maps for the Camp Lejeune, North

Carolina area by stereoscopic analysis of high altitude aerial photographs (USDI, 1982).

Wetland ecosystems at MCB, Camp Lejeune can be categorized into five habitat types: (1) pond

pine or pocosin; (2) sweet gum, water oak, cypress, and tupelo; (3) sweet bay, swamp black gum,

and red maple; (4) tidal marshes; and, (5) coastal beaches. Pocosins provide excellent habitat for

bear and deer because these areas are seldom disturbed by humans. The presence of pocosin-type

habitat at MCB, Camp Lejeune is primarily responsible for the continued existence of black bear
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in the area. Many of the pocosins are overgrown with brush and pine species that would not be
profitable to harvest (WAR, 1983).

Sweet gum, water oak, cypress, and tupelo habitat is found in the rich, moist bottomlands along
streams and rivers. This habitat extends to the marine shorelines. Deer, bear, turkey, and

waterfowl are commonly found in this type of habitat (WAR, 1983).

Sweet bay, swamp black gum, and red maple habitat exist in the floodplain areas of MCB, Camp
Lejeune. Fauna including waterfowl, mink, otter, raccoon, deer, bear, and gray squirrel frequent

this habitat (WAR, 1983).

The tidal marsh at the moﬁth of the New River is one of the few remaining North Carolina coastal
areas relatively free from filling or other manmade changes. This habitat, which consists of
marsh and aquatic plants such as algae, cattails, saltgrass, cordgrass, bulrush, and spikerush,
provides wildlife with food and cover. Migratory waterfowl, alligators, raccoons, and river otter

exist in this habitat (WAR, 1983).

Coastal beaches along the Intracoastal Waterway and along the outer banks of MCB, Camp
Lejeune are used for recreation and to house a small military command unit. Basic assault
training maneuvers are also conducted along these beaches. Training regulations presently
restrict activities that would impact ecologically sensitive coastal barrier dunes. The coastal

beaches provides habitat for many shorebirds (WAR, 1983).

3.10 Threatened and Endangered Species

Certain species have been granted protection by the U.S. Fish and Wildlife Services under the
Federal Endangered Species Act (16 United States Code (U.S.C.) 1531-1543), and/or by the
North Carolina Wildlife Resources Commission, under the North Carolina Endangered Species
Act (G.S. 113-331 to 113-337). The protected species fall into one of the following status
classifications: Federal or state endangered, threatened, or candidate species; state special
concern; state significantly rare; or state watch list. While only the Federal or state threatened or
endangered and state special concern species are protected from certain actions, the other

classified species have the potential for protection in the future.
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Surveys have been conducted to identify threatened or endangered species at Camp Lejeune and
several programs are underway to manage and protect them. Table 3-4 lists protected species
present at the Base and their protected classifications. Of these species, the red-cockaded

woodpecker, American alligator, and sea turtles are covered by specific protection programs.

The red-cockaded woodpecker is classified as state endangered. This species requires a specific
habitat in mature, living longleaf or loblolly pine trees. The birds exist in family groups and
young a;e raised cooperatively. At Camp Lejeune, 2,512 acres of habitat have been identified and
marked for protection. Research on the bird at Camp Lejeune began in 1985 and information has
been collected to determine home ranges, population size and composition, reproductive success,

and habitat use. An annual roost survey is conducted and 36 colonies of birds have been located.

The American alligator is considered threatened in the northernmost part of its range, which
includes North Carolina. The alligator is found in freshwater, estuarine, and saltwater wetlands in
Camp Lejeune. Base wetlands are maintained and protected for the alligator. Signs have been
erected where alligators are known to live. Annual surveys of Wallace, Southwest, French, Duck,
Mill, and Stone Creeks have been conducted since 1977 to identify alligators and their habitats on

Base.

Two protected sea turtles, the Atlantic loggerhead and Atlantic green turtle, nest on Onslow
Beach at Camp Lejeune and are both classified as threatened species. The green turtle was found
nesting in 1980; the sighting was the first time the species was observed nesting north of Georgia.
The turtle returned to nest in 1985. Turtle nests on the beach are surveyed and protected, turtles

are tagged, and annual turtle status reports are issued.

Four bird species (black skimmer, piping plover, Bachman's sparrow, and peregrine falcon) have
also been identified during surveys at Camp Lejeune. The piping plover and peregrine falcon are
classified as threatened species. The black skimmer and Bachman's sparrow are classified as
special concern (state). The black skimmer and piping plover are sea and shore birds respectively.
Skimmers nest on low sandy islands and sand bars along the coast and piping plovers prefer
beaches with broad open sandy flats above the high tide line. Skimmers feed above open water
and piping plovers feed along the edge of incoming waves. Like the black skimmer and piping
plover, Bachman's sparrows are very specific in their habitat requirements. They live in open
stretches of pines with grasses and scattered shrubs for ground cover. Bachman's sparrows were

observed at numerous locations throughout the southern portion of Camp Lejeune.

3-14



In addition to the protected species that breed or forage at Camp Lejeune, several protected
whales migrate through the coastal waters off the base during the spring and fall. These include
the Atlantic right whale, finback whale, sea whale, and sperm whale. Before artillery or bombing
practice is conducted in the area, aerial surveys are made to assure that whales are not present in

the impact areas.

A natural heritage resources survey was conducted at Camp Lejeune (LeBlond, 1991) to identify
threatened or endangered plants and areas of significant natural interest. From this survey, the
rough-leaf loosestrife was the only specie identified that is both Federal and state endangered.
Also, several state endangered/threatened and Federal and state candidate species were found on

the Base.
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4.0 BASE BACKGROUND STUDY DESIGN

Naturally occurring constituents such as metals and metaloids occur naturally and ubiquitously in
soil; therefore, distinguishing background levels from site-related concentrations is difficult.
Because many naturally occurring inorganics also may be of anthropogenic origin, an appropriate

number of background samples were obtained to distinguish naturally occurring concentrations.

Distinguishing naturally occurring constituent concentrations from anthropogenic levels is
important for risk management and screening remedial alternatives for sites that may pose risks to
human health and/or the environment. Anthropogenic chemicals are defined by the USEPA as
chemicals that are present in the environment because of manmade, not-site related sources (e.g.,
industry, automobiles, etc.). Chemicals of anthropogenic origin may include compounds such as

lead, arsenic, DDT, DDE, DDD, and polynuclear aromatic hydrocarbons (PAHs).

This study was designed to establish background concentrations of inorganics in surface and
subsurface soils throughout the Base. This section explains the rationale for selecting the number
of background surface and subsurface soil samples and discusses any deviations from the
approved scope of work as a result of field conditions. Specific locations of background samples

will be provided in Section 5.0 of this report.

4.1 Background Investigation Design

Naturally occurring elements such as metals and metaloids occur naturally in scils and
distinguishing background levels from site-activity related concentrations often requires statistical
analysis. Therefore, the number of background soil samples obtained to determine naturally
occurring concentrations of inorganics was selected to support the performance of various

statistical tests.

Samples were collected from surface and subsurface soils in the same manner as soils collected
for site investigations. Section 4.3 provides details of the sampling procedures employed for this
investigation. The proposed number of sample locations was based on the potential for varying

lithologies across the Base and the locations of existing or potential investigative sites.

A total of fifty soil sampling locations were proposed in the Final SSP for this project. Sample

locations were selected based on knowledge of Base activities, discussions with the Navy
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Technical Representative (NTR) and MCB, Camp Lejeune’s Environmental Management
Department (EMD), and professional judgement. Background sample locations were finalized in
the field based on site-specific conditions and upon consultation with MCB, Camp Lejeune Fish
and Wildlife Division and MCB, Camp Lejeune Range Control to be sure not to disturb sensitive

environments or enter into active range areas.

Surface and subsurface soil samples were collected at each of the soil sampling locations. It was
anticipated during the design of the sampling program that each of the six surface soil
associations discussed in Section 3.3 and several subsurface soil types would be sampled and
represented in the database. Therefore, the database could be segregated by depth (surface versus
subsurface), lithologies, and location. The following paragraphs provide detailed discussion of

the sampling rationale for the background sampling effort.

4.2 Surface Soil Investigation

A soil survey report for Onslow County was issued by the SCS in 1992 that included the surface
soils at MCB, Camp Lejeune. The soil survey indicated that there are six major soil associations
made up by several different soil categories within the boundaries of MCB, Camp Lejeune
(discussed in detail in Appendix A). Fifty soil samples were collected throughout the Base and

were distributed amongst the six soil associations as follows:

. Baymeade-Foreston-Stallings Association 24 samples
. Leon-Murville-Kureb Association 9 samples
. Muckalee-Dorovan Association 1 sample

° Wando-Pactolus Association 4 samples
. Norfolk-Goldsboro-Onslow Association 9 samples
. Rains-Woodington-Torhunta Association 3 samples

Based on careful inspection, it was determined that only the Baymeade-Foreston-Stallings

Association, Leon-Murville-Kureb Association, and the Norfolk-Goldsboro-Onslow Association
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had enough samples to constitute statistically-valid databases. All fifty samples, however, were
collected from soil categories that can be either classified as fine sands or loams. The same fifty

soil samples referenced above can be distributed between fine sands and loams as follows:

. Fine Sands (such as Baymead, Kureb, Wando, and Pactolus) 39 samples

. Loams (such as Foreston, Stallings, Leon, Murville, Muckalee, 11 samples

Norfolk, Goldsboro, and Onslow)

The division of the surface soils into fine sands and loams forms two statistically-valid databases
and, therefore, it was determined that the surface soil sample results would be divided into these

two databases.

A separate database was created that includes all fifty surface soil samples combined into a single
data set. However, this data set should only be used if the origin of the sample to be compared to
background can not be determined. Inorganics are present at different concentrations in loams
than in fine sands and the combination of these data sets will result in a range of naturally-

occurring inorganics that is not representative of either soil type.

4.3 Subsurface Soil Investigation

A single subsurface soil sample was collected from each of the fifty soil borings advanced
throughout the base. The depth of the subsurface soil samples ranged from 1 to 24 feet below
ground surface (bgs). The samples were collected above the groundwater table so inorganics in

groundwater would not affect the concentrations of inorganics in subsurface soils.

The subsurface samples were divided into three main soil categories. The division of these
samples were based on the geologist’s description of the soils provided in the boring logs
provided in Appendix B. The separation of clay-bearing soils from other soils is particularly
important for this investigation. As a consequence of the structure of clay minerals, they are
effective ion exchangers. This means that clay rich soils tend to attract positively charged ions
such as metals and metaloids. Therefore, inorganic concentrations tend to be much higher in

clays or clayey soils than in other soil types.



A description of the soil categories and the number of samples collected from each of the

categories are as follows:

U Sand (fine to medium grained sand with trace silt) 29 samples

. Sand and Silt (fine to medium grained sand with little 12 samples

to some silt)

. Clay (with sand and/or silt fractions) 9 samples

Trace is defined as 0% to 10% of any minor soil constituent; Little is defined as 10% to 30% of

any minor soil constituent; and Some is defined as 30% to 50% of the minor constituent.

These soil categories were split into three separate databases for statistical analysis to illustrate
the distribution of background concentrations for each geological unit. As more data becomes

available from future investigations, new data can be added to expand the existing databases.

As with the surface soils, the subsurface soils were combined to form a single data set. The
purpose of this data set is to provide a comparison for subsurface soil samples that do not have
associated soil classifications (i.e., sand, silt, clay, etc.). However, caution should be exercised
when using the combined data set for comparison. As described in the previous paragraphs,
different soil types have properties that effect ion attraction and retention. Therefore, it is
anticipated that the arithmetic mean for the combined data set will be higher than the arithmetic
mean for sands and lower than the arithmetic mean for clayey soils. The result of this difference
in arithmetic means may result in the listing of a sample result as a contaminant of potential
concern instead of indicative of background concentrations, or vice versa. The combination of
sample results into this combined data set will dilute the range of inorganics naturally occurring

in clays at MCB, Camp Lejeune.
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5.0 BASE BACKGROUND FIELD INVESTIGATION

The field investigation began on June 19, 2000 and was completed on July 21, 2000. Soil

sampling was conducted in accordance with the approved Final Sample Strategy Plan (Baker,

2000) and applicable procedures and techniques presented in the Final Solid Waste Management

Unit (SWMU) Confirmatory Sampling Project Plans (Baker, 1997). The following paragraphs

summarize these activities as well as describing any modifications to the approved plans made in

response to field conditions.

5.1 Pre-Sampling Activities

Sample locations were marked at MCB, Camp Lejeune by Baker personnel between June 19,
2000 and June 27, 2000. MCB, Camp Lejeune Range Control and EMD’s Fish and Wildlife
Division approved the locations. As previously mentioned, these organizations were consulted to
ensure that sampling was not conducted in areas used as active ranges or within
protected/endangered habitats. After selection of the sample locations, Jacksonville Professional
Locators, Inc. (JPL) visited the locations and determined if each location was clear of all buried
underground utilities. If clearance of a sample location was not possible or if the location was in
the vicinity of known utilities, the location was offset and clearance was obtained for the offset
location. The final location was mapped using a Trimble Pro XR Geographic Positioning System
(GPS). The position of the soil boring was stored as a latitude/longitude reading on the 1983

North Carolina state-plane system.

5.2 Soil Sample Collection

Surface and subsurface soil samples were collected in areas that had no history of activity that
could increase naturally occurring concentrations of inorganics in surface and subsurface soils.
The locations selected for sampling were often remote and required the use of a tripod mounted
soil sampler operated by Parratt Wolff, Inc. of Hillsboro, North Carolina. Baker personnel

supervised the advancement of 50 soil borings throughout the Base (Figure 5-1).

Split spoon samplers, with a 2-inch outside diameter (O.D.) and 2 foot length, were driven 24-
inches by the tripod rig utilizing a 140-pound hammer. After being advanced, the split spoon
sampler was removed from the boring, disassembled and handed to the site geologist for soil

description and sample collection. All borings were continuously sampled until a desired soil
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type was encountered or to the water table at which point the boring was terminated. All borings
were backfilled with bentonite pellets that were hydrated in place by the addition of water.

Soils descriptions were recorded in the field logbook by the field geologist, and later transposed
onto boring log records. Classification included characterization of soil type, grain size, color,
moisture content and other pertinent information. Lithologic descriptions of site soils are

provided on the Test Boring Construction Records in Appendix B.

Surface and subsurface soil samples were collected by compositing small portions of soil
removed from the length of the core within the split spoon and placed in laboratory provided, four
ounce jars using a stainless steel spoon or spatula. Surface soil samples were collected from zero
to one foot below ground surface (bgs) after the first few inches of topsoil and matted roots were
removed. Subsurface samples were collected at the target depth which was either within a
particular soil horizon or directly above groundwater (the last two feet of unsaturated material in

the boring).

Soil samples were labeled and temporarily stored in an ice filled cooler. Samples were collected,
and the sample number, collection date and time, and sampler were recorded on the label and the
chain-of-custody form. The samples were appropriately grouped and packed in an ice filled
cooler and sent by Federal Express overnight service to CompuChem Environmental Laboratories
in Cary, North Carolina for metals and pH analysis. Chain-of-custody forms are provided in

Appendix D.

5.3 Sample Designation

In order to identify and track the various samples, all samples collected during this investigation
were designated with unique numbers. The sample numbers served to identify the type of
investigation, location, depth and Quality Assurance/Quality Control (QA/QC) sample types.

The sample designation format is as follows:

Investigation - Station # - Depth and QA/QC (if applicable)

An explanation of each of these identifiers is provided below.




Investigation

Station #

Depth

This designation indicates that the sample was collected as part of the
Base Background Study and not some other investigation conducted at
the Base.

Each soil test boring was identified with a unique identification number
and located on a map. This number indicates the location that was

sampled.

Depth indicators were used for each soil sample. The indicator

references the depth interval of the sample. For example:

00 = ground surface to 1 foot below ground surface
01 = 1 to 3 feet below ground surface

02 =3 to 5 feet below ground surface

03 = 5 to 7 feet below ground surface

04 = 7 to 9 feet below ground surface

05 =9to 11 feet below ground surface

These indicators follow the depth indicator and are used to designate a
duplicate or matrix spike/matrix spike duplicate sample was collected.

The following indicators were used for designation:

D = Duplicate Sample
MS/MSD = Matrix Spike/Matrix Spike Duplicate

Under this sample designation format, the sample number BASE-BG10-03D refers to:

BASE-BG10-03D Base Background Investigation

BASE-BG10-03D Soil sample from soil boring location number 10

BASE-BG10-03D Sample depth interval 5 to 7 feet below ground surface

BASE-BG10-03D Duplicate sample was collected for QA/QC



fa 5.4 ualitv Assurance/Quality Control (QA/QC) Program

Blank samples provide a measure of contamination that has been introduced into a sample set
during the collection, transportation, preparation and/or analysis of samples. Two primary
sources on non-site related results include laboratory contaminants and naturally-occurring
inorganics. In addition, non-site related operational activities and conditions may contribute to

"on-site" contamination.

Equipment rinsates are samples obtained by running organic-free water over/through sample
collection equipment after it has been cleaned. Equipment rinsates were collected daily during
the field investigation. The results from the rinsates are used to evaluate the decontamination

methods.

Field blanks consist of the source water used in decontamination. Field blanks were collected as
part of the field program by pouring the water from the container directly into sample bottles.
AOCS8FBO1 was collected from distilled water used for the final rinse for small sampling
equipment (i.e., split spoon sampler, stainless steel sampling spoons, etc.) and AOCIFBO2 was
collected from a potable water source at the base used for decontamination of large equipment
(i.e., geoprobe rig, sampling rods) used for the field investigation. Field duplicates were

collected, homogenized, and split. Field duplicates were collected at a frequency of 10 percent.

Matrix Spike/Matrix Spike Duplicates (MS/MSD) samples were collected to evaluate the matrix
effect of the sample upon the analytical methodology. MS/MSD samples were collected for each
group of samples of a similar matrix. MS/MSD samples were collected at a frequency of

5 percent.

5.5 Decontamination Procedures

Equipment decontamination was conducted in accordance with the Final SWMU Confirmatory
Sampling Project Plans submitted in August 1997 (Baker, 1997). The drill rigs and split spoon
samplers were steam cleaned before the initiation of work and at the end of each working day or

before work commenced the next day.
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Split spoon samplers and all sampling equipment were decontaminated before work commenced
and prior to reuse in accordance with USEPA Region IV guidelines and ASTM D 5088-90. The

procedures are summarized as follows:

. Equipment was cleaned with tap water and laboratory detergent (liquinox) using a brush

to remove particulate mater and surface film;

. Rinsed thoroughly with tap water;

o Rinsed thoroughly with distilled water;

. Rinsed with pesticide grade isopropanol; and
o Allowed to air dry prior to reuse.

5.6 Analvtical Program

All soil samples retained for analysis were prepared and handled according to USEPA Region IV
Standard Operating Procedures (SOPs) as outlined in the Final SSP (Baker, 2000). The Base
Background Study focused on collecting soil samples for inorganics and pH analysis. The soil
samples were analyzed for Target Analyte List (TAL) inorganics (Method 6010B/7471A) and pH
(ASTM Standard D 4972-95A, US EPA Method 9045). Heartland Environmental Services, Inc.
of St. Peters, Missouri validated results of the inorganic analyses; however, pH results were not

submitted for third party validation.
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6.0 ANALYTICAL RESULTS AND STATISTICAL EVALUATION

The objective of this section is to present the analytical results of the Base Background Study
with respect to inorganics in surface and subsurface soil, and the results of statistical evaluation of
this data. The data collected as part of this investigation will provide a basis for evaluating the
natural concentrations of inorganics against concentrations associated with site-related
contamination. Positive detections are presented in Tables 6-1 through 6-5. Complete data

summary tables and frequency of detection tables are presented in Appendices E through I.

6.1 Data Quality

The quality of the data collected as part of this investigation has been assessed for its accuracy
and precision with respect to prescribed requirements or specifications. To make these
determinations, data quality evaluations were conducted by an independent, third-party, data
validator. Data were evaluated in accordance with the criteria established by USEPA guidelines,
Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (USEPA,
1988), specific method requirements in OLMO02.1, USEPA Region IV modifications, Level D
data requirements, and professional judgement. Validation of the analytical data serves to reduce

the inherent uncertainties with its usability.

Analytical data were evaluated to determine the usability of the results as well as contractual
compliance relative to deliverables and the previously cited requirements. Data validation also
provided an interpretation of the reported quality control results. A minimum of ten percent of all
laboratory calculations were verified as part of this validation. In addition, all instrument output
(e.g., spectra, chromatograms) for each sample were carefully reviewed. Data quality was

evaluated based on, but not limited to the following analyses:

. Data completeness

. Holding times

. Calibrations

. Blanks

. Surrogate recoveries

. Laboratory control samples

. Laboratory and field duplicates
. MS/MSD samples
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. Internal standard performance
e Constituent Compound identification

. Constituent Compound quantitation

Based upon the results of this evaluation, some analytical results have been “qualified” with
regard to usability. Qualified data are typically flagged with a letter qualifier, representing an
associated explanatory note needed to clarify the corresponding analytical results. Data qualified
as “J” were retained as estimated. Estimated results within a data set are common and considered
to be usable by the USEPA (USEPA, 1989). Data may be qualified as estimated for several
reasons including an exceedance of holding times, high or low surrogate recovery, or intra-
sample variability. In addition, values may be assigned and estimated qualifier if the reported
value is below the Contract Required Detection Limit (CRDL) or the Contract Required
Quantitation Limit (CRQL). Analytes which were not detected and had inaccurate or imprecise
quantitation limits were assigned the “UJ” qualifier. No data obtained during this investigation

was rejected by the validator.

6.2 Data Management and Tracking

The management and tracking of samples and subsequent data from the time of field collection to
receipt of the validated electronic analytical results is of primary importance for the overall
quality of the analytical results. Field samples and their corresponding analytical tests were
recorded on the chain-of-custody sheets, included as Appendix D. The chain-of-custody forms
were checked against the Final SSP (Baker, 2000) to determine if all designated samples were
analyzed for the appropriate parameters. Similarly, the validated information was compared to
laboratory information as a final check. In summary, the tracking information was used to

identify the following items:

° Identify sample discrepancies between the analysis plan and the field investigation;

. Verify that the laboratory received all samples, and analyzed for the correct parameters;

° Verify that the data validator received a complete data set; and

. Ensure that a complete data set was available for each media of concern prior to entering

results into the databases.
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6.3 QA/QC Sample Results

As part of the requirements for field quality control under the Naval Facilities Engineering
Service Center (NFESC), two types of QA/QC blanks were evaluated: field blanks and equipment
rinsate blanks. The analytical results for inorganic parameters for the QA/QC samples are

provided in Appendix J.

6.4 Analvtical Results

As previously mentioned in Section 5, the surface soil samples were segregated into two data sets
based on soil type (fine sands and loams). The following paragraphs compare the analytical

findings of these two data sets.

In loamy surface soils (i.e., surface soils containing less than 52 percent sand, 28 to 50 percent silt
and 7 to 27 percent clay), the range of background concentrations of aluminum, iron, manganese,
selenium, silver and vanadium was higher than those observed in fine sands. Given the fact that
the loamy surface soils may contain clay minerals, they are expected to have higher
concentrations of aluminum, iron, manganese, and selenium associated with these soils since
these metals are prominent constituents of clays. The higher concentrations of silver may be the
result of the relatively few detections of this compound within the samples collected as part of the

Base Background Study. Silver was only detected in three samples.

Calcium, copper, magnesium, potassium, and zinc concentrations were lower in the loamy
surface soils than in the fine sands. It is unknown why copper, magnesium and zinc were lower
in soils containing a higher percentage of clay than in soils containing less clay. These analytes
have a positive ionic charge and like other metals, are expected to adsorb onto soils containing

clay minerals due to the clay’s negative ionic charges.

The remaining constituents (antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt,
lead, mercury, nickel, and thallium) were detected at nearly the same concentration in the loamy
surface soils as the fine sands. These are the inorganics that have been found during previous
investigations to generate human health risk. Therefore, this Background Study will provide a

source of comparison for these constituents with respect to overall Base concentrations in soil.
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The subsurface soils were divided into three distinctive data sets based on soil composition (i.e.,
sand, silt and clay). On average, the analytical results for the inorganics detected in the
subsurface sands were less than either the silts or the clays, and the clays typically contained the
highest concentrations. This ratio is expected because clayey soils typically contain a negative
charge and attract positively charged ions. Most metal ions when free in soil are positively

charged.

The clays contained higher concentrations of aluminum, antimony, arsenic, barium, beryllium,
chromium, cobalt, copper, lead, magnesium, manganese, nickel, potassium, silver, vanadium, and
zinc. Calcium, iron, mercury, and selenium were detected at higher concentrations in the silts than
in either the clays or sands. Cadmium, sodium and thallium were not detected in any of the

subsurface soil samples collected as part of this investigation.

6.5 Statistical Evaluation of Background Data

Many statistical procedures were developed for data sets presumed to have been drawn from a
population having a symmetric, bell-shaped, Gaussian or “normal” distribution. It is often the
case, however, that environmental datasets are asymmetrical and skewed to the right, or in other
words, with a “long tail towards high concentrations”. A right-skewed distribution can be
transformed to become approximately Gaussian, by using a logarithmic transformation, so that
the procedures for normally distributed data can be applied to the transformed data. If the
distribution of a data set was not apparent (i.e., normal or lognormal), statistical tests were

performed using Statistica® to identify the most appropriate distribution for the data sets.

The W-test was performed for all data sets to aid in the determination of the underlying
distribution. The W-test is considered to be an effective method for determining whether a data
set can be described as “normally” distributed. Conducting this test on the logarithms of the data
is also an effective method of determining whether a data set can be described as being
“lognormally” distributed. The W-test evaluates the null hypothesis (i.e., the data set is described
by a normal/lognormal distribution versus the data set is not described by a normal/lognormal

distribution) and is valid for data sets containing up to fifty samples.

Arithmetic mean, rather than the geometric mean, was calculated for all data sets in the
Background Study. The normal and lognormal standard deviations were also calculated for all

data sets. The standard deviation is the distance from the mean to either of the two inflection
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points of the distribution curve and is used as a descriptive measure of the spread of the values
comprising the population. Means and standard deviation were used to calculate the normal and
lognormal upper 95 percent confidence limits for the data sets.

The 95 percent upper confidence limit of a mean is defined as a value that, when calculated
repeatedly for randomly drawn subsets of a data set, equals or exceeds the true mean 95 percent
of the time. Statistical confidence limits are used as a tool for addressing uncertainties of a
distribution average. The 95 percent upper confidence limit accounts for uncertainties related to

limited sampling data obtained from sites.

Results of the W-Test were inconclusive as to the statistical distribution of the data in some cases.
Therefore, Statistica® was used to aid in this determination. Statistica® is a comprehensive,
integrated, statistical data analysis, computer program capable of basic and advanced analytic
procedures capable of fitting analytical data to known distributions and rigorously evaluating

means and standard deviations.

The data generated by Statistica® was then analyzed using linear regression and scatter plots
based on a 95% confidence interval and correlation coefficients. Section 6.7 details these

analyses.

Sometimes a set of data will have one or more items with unusually large or unusually small
values. Extreme values such as these are called outliers. Experienced statisticians take steps to
identify outliers and then review each one carefully. An outlier may be an item for which the
data has been incorrectly recorded, an item that was incorrectly added to the data set, or it may be
an unusual item that has been recorded correctly and does belong in the data set. In the first two
cases, the outlier should be removed from the data set and analysis of the data set should be rerun.
In the case where the outlier has been recorded correctly and does belong in the data set, the

outlier should remain.

In general, the presence of one or more outliers in a data set tends to increase the value of the
standard error of the estimate. The procedures for identifying outliers and influential
observations provide warnings about the potential effects some observations may have on the
regression results. Each outlier and influential observation warrants careful examination. If data
errors are found, the errors can be corrected and the regression analysis repeated. Outliers and

influential observations should not be removed from the data set unless clear evidence shows that
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they are not based on elements of the population being studies and should not have been included

in the original data set.

For the purposes of this project, it is not known if samples that contain inorganic concentrations
that are detected as outliers are truly background or a result of contamination, therefore all
outliers will be removed from the data sets. However, if additional background samples are
collected and added to the data set, then these samples should be included as part of the data and

the outliers test rerun.

The results of the statistical analyses are presented in Appendix E through K and summarized on
Tables 6-6 through 6-10. The summary tables present the constituent, the type of distribution,
frequency of detection, range of detection, arithmatic mean (average concentration), two times
the average concentration, standard deviation, two times the average deviation, log arithmatic

mean, log standard deviation, and two times the log standard deviation.

6.6 Scatter Plots and Linear Regression Analysis

The background data generated at the Base was analyzed using scatter plots and liner regression.
A scatter plot is a standard method that is commonly used as a simple screening tool to determine
if there is a general relationship between two values (x and y), where a particular value of x is
paired with a particular value of y. The general relationship determined using the scatter plot
might further be analyzed using a regression analysis. Primarily, a regression analysis is used to
determine the relationship between given x and y values and if the relationship is significant. The
significance is determined by evaluating the strength of the correlation between the variables
(x,y). Correlation is represented using the coefficient of determination (). R? values range
from 0.0, representing little to no correlation, to 1.0 representing perfect correlation. Four
purposes of examining and comparing the background data in this report, even weak correlations

provide useful information for comparing data.

For the purposes of this study, the linear regression was used to determine the relationship
between different metal concentrations, establish background concentrations, and to present the
distribution of background data. The regression lines in conjunction with the scatter plots are
useful tools in determining if the analytical results from site samples are within the range of
background concentrations. The regression line graphically represents predicted average

background of metal concentrations across the base and the scatter plots represent the distribution
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of the background data. These plots can be used regardiess of whether there is a weak or strong
correlation between the comparison metals. They can also be used to determine whether previous
and future investigation data falls within the existing distribution of background. This can be
done with any data set (big or small) by plotting the data set in the background scatter plat. Data
points that fall within the graphical distribution of background are obviously considered
background. Any data points that do not fall within this distribution of background will need to
be further assessed to determine whether the constituent is a contaminant of potential concern

(COPC). Examples of these scatter plots can be found in Appendices E through K.

Example data points were used in the Base Background Surface Soils-Fine Sand scatter plot to
show how investigation data may be assessed graphically. If any given data point, as in
Sample 3, falls above the Eackground distribution on the graph, it can be said that the aluminum
concentration detected in Sample 3 is above background. If any given point, as in Sample 2, falls
below the background distribution on the graphics, the same can be said for chromium. Some
sample points may be found just outside the distribution of background as in Sample 1. These
sample points may not be a concern depending on the actual concentrations and their relationship

to the screening criteria.

These scatter plots and liner regression graphs developed in this report will be a useful tool in
assessing future investigations at MCB, Camp Lejeune. By plotting future investigation data with
the existing background scatter plots, it will be simple to determine what data points or samples
fall within Base background concentrations. This report will be a living document and will grow
as new background data is collected in future investigations. These scatter plots will be further
developed and this tool will be fine-tuned to better understand background concentrations at the

Base.
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7.0 CONCLUSIONS AND RECOMMENDATIONS
This section summarizes the Base Background Study findings and discusses generalized
conclusions from the data collected at MCB, Camp Lejeune. In addition, this section provides

recommendations for how the information in this report should be used.

In general, inorganics were detected at similar concentrations in the surface and subsurface
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these differences are primarily based upon the lithology of the soils in each soil horizon. When

the soils are separated into data sets based on their lithology, it becomes apparent that the
majority of the constituents are more prevalent in the fine-grained soils (clay and silts) than in
coarse-grained soils (sands). This was an expected finding since metals are known to attenate

onto clays through the formation of ionic bonds.

The concentrations of aluminum, calcium, magnesium, and iron exceed those for all other
constituents analyzed during this investigation. This is not surprising because relatively high
concentrations of these analytes have often been detected during previous investigations
conducted at the Base. The relatively few detections of cadmium, silver, and thallium indicates
that these analytes should be carefully evaluated as to their origin in any investigation. These
analytes may be anthropogenic in origin, but do not appear to be common constituents in site

soils.

The linear regression and scatter plots developed in this report will be a useful tool in assessing
future investigations at MCB, Camp Lejeune. By plotting future investigation data with the
existing background data in regression and scatter plots, it will be simple to determine which
constituents should be considered background. This report will be a living document and will
grow with new background data as it is collected in future investigations. New and better
regression scatter plots will be developed and this tool will be fine-tuned to better understand

background concentrations at the Base.

The following recommendations are based on the findings of this background investigation and

should be considered for future environmental investigations at MCB, Camp Lejeune:

. Surface and subsurface soils must be classified appropriately by a trained professional to

accurately determine their true composition.
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Sample results must be compared to the proper background data set based on soil

classification.

Inorganics detected in soils at MCB, Camp Lejeune during future investigations should
be compared to the inorganic data presented in this report before conducting risk
assessments. This will help determine if the concentrations of inorganics detected at a
particular site are within the range of background or whether the concentration may be

the result of site-related activities.

If the sample can not be classified regarding its soil type, then comparison to the
combined data set may be an alternative. These tables would be helpful in the instance
where soils were not described during a field program; however, caution should be
exercised when comparing clayey soils to the combined data set since it may falsely
indicate that the inorganics within the samples are above background concentrations.
The combining of sample results from sands, silts and clays into this combined data set

will dilute the range of inorganics naturally occurring in clays at the Base.
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TABLE 2-1

LAND UTILIZATION: DEVELOPED AREAS LAND USE®
BASE BACKGROUND STUDY, CTO0-0371
MCB, CAMP LEJEUNE, NORTH CAROLINA

aranhi Training . Supply/ . . Family Troop .

Geographic Area Oper. (Instruc.) Maint. Storage Medical Admin. Housing | Housing M CoO Recreat. Utility Total
Hadnot Point 31 15 154 157 1] 122 22 196 115 36 182 40 1,080
2.9) (1.4) (14.3) (14.4) (0.9) (11.3) 2.0) (18.1) (10.7) (3.3) (16.9) 3.7 (100)
Paradise Point 1 3 1 343 19 31 610 2 1,010
(0) (0.4) (0) (34) (1.9 (3.1) (60.4) (0.2) (100)

Berkeley Manor/ 406 4] 1 57 2 507
Watkins Village (80) 8.1) 0.2) (11.2) 0.5) (100)
Midway Park 1 2 2 248 8 3 4 1 269
0.4) 0.7) 0.7) (92.2) (3.0) (1.1) (1.5) 0.4) (100)

Tarawa Terrace 1 3 i 428 55 11 47 ) 553
and 11 (0.5) 0.3) (77.4) ©.9) 2.0) (8.5) (1.4 (100)

Knox Trailer 57 57
(100) (100)

French Creek 8 I 74 266 3 7 122 22 6 74 583
(1.4) (0.2) (12.7) (45.6) (0.5) (1.2) (20.9) (3.8) (1.0) (12.7) (100)

Courthouse Bay 73 28 14 12 12 43 15 4 43 11 255
(28.6) (10.9) (5.5) 4.7) 4.7) (16.9) (5.9) (1.6) (16.9) (4.3) (100)

Onslow Beach 6 i 3 2 I 2 2 12 23 8 62
9.8) (1.6) (4.8) 3.2) (1.6) (3.2) (3.2) (19.3) (40.3) (13.0) (100)

Rifle Range 1 I 7 I 5 7 30 5 I 9 13 80
(1.3) (L.3) (8.8) (1.3) (6.3) 8.8) (37.5) (6.3) (1.3) (11.3) (16.3) (100)

Camp Geiger 4 15 19 50 23 54 27 2 16 6 216
(1.9) (6.9) (8.8) (23.1) (10.6) (25.0) (12.5) (1.0) (7.4) (2.8) (100)

Montford Point 6 48 2 4 2 9 82 20 I 49 10 233
2.6) (20.5) (0.9) (1.7 (0.9) (3.9) (35.2) (8.6) (0.4) (21.0) (4.3) (100)

Basc-Wide Misc. i 87 3 19 . 18 128
(0.8) (68.0) 2.3) (14.8) (14.1) (100)
TOTAL 57 155 287 590 17 186 1,523 548 370 65 1,116 119 5,033
(LY 3.1) (5.7) (11.7) (0.38) 3.7) (30.2) (10.8) (7.4) (1.3) (22.2) 2.4 (100)

Note:

M Upper number is-acres, lower number is overall percent.
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CLIMATIC DATA SUMMARY

MARINE CORPS AIR STATION, NEW RIVER

MCB, CAMP LEJEUNE, NORTH CAROLINA
BASE BACKGROUND REPORT, CTO-0371

TABLE 3-1

Precipitation Temperature Mean Number of Days With
{(Inches) Relative (Fahrenheit)
Humidity Precipitation Temperature
. iy (Percent) . .
Maximum | Minimum | Average Maximum | Minimum | Average { >=0.01" | >=0.5" | >=90F | >=75F | <=32F
January 75 1.4 4.0 79 54 34 44 11 2 0 1 16
February 9.1 .9 39 78 57 36 47 10 3 0 2 3!
March 8 .8 39 80 64 43 54 10 3 * 5 5
April 8.8 5 3.1 79 73 51 62 8 2 13 *
May 8.4 .6 4.0 83 80 60 70 10 3 25 0
June 11.8 22 5.2 84 86 67 77 10 4 29 0
July 14.3 4.0 7.7 86 89 72 80 14 5 13 31 0
August 12.6 1.7 6.2 89 88 71 80 12 4 11 31 0
September 12.8 .8 4.6 89 83 66 75 9 3 4 27 0
October 8.9 .6 29 86 75 54 65 7 2 * 17 *
November 6.7 .6 3.2 83 67 45 56 8 2 0 7 3
December 6.6 4 3.7 1 58 37 48 9 2 0 2 12
Annual 65.9 382 524 83 73 53 63 118 35 39 189 48
Notes:

* = Mean no. of days less than 0.5 days _ ) '
Source: Naval Oceanography Command Detachment, Asheville, North Carolina. Measurements obtained from January 1955 to December 1990.




TABLE 3-2

GEOLOGIC AND HYDROGEOLOGIC UNITS IN THE
COASTAL PLAIN OF NORTH CAROLINA
BASE BACKGROUND REPORT, CTO-0371

MCB, CAMP LEJEUNE, NORTH CAROLINA

GEOLOGIC UNITS HYDROGEOLOGIC UNITS
System Series Formation Agquifer and Confining Unit
Quaternary Holocene/Pleistocene Undifferentiated Surgical Aquifer
Pliocene Yorktown Formation Yorktown Confining Unit
Yorktown Aquifer
Eastover Formation
Pungo River Pungo River Confining Unit
Miocene Formation Pungo River Aquifier
Tertiary
Belgrade Formation @ Castle Hayne Confining Unit
Oligocene River Bend Formation Castle Hayne Aquifier
Eocene Castle Hayne Formation Beaufort Confining Unit
Beaufort Aquifer
Palocene Beaufort Formation
Peedee Confining Unit
Peedee Formation Peedee Aquifer
Black Creek Confining Unit
Black Creek and -
Cretaceous Upper Cretaceous Middendorf Formations Black Creek Aquifer
Upper Cape Fear Confining Unit
Upper Cape Fear Aquifer
Cape Fear Formation Lower Cape Fear Confining Unit
Lower Cape Fear Aquifer
Lower Cretaceous Confining Unit
Lower Cretaceous Unnamed Deposits ¢V

Lower Cretaceous Aquifier )

Pre-Cretaceous Basement Rocks

)" Geologic and hydrologic units not present beneath Camp Lejeune.
@ Constitutes part of the surficial aquifer and Castle Hayne confining unit in the study area.
© Estimated to be confined to deposits of Paleocene age in the study area.
Source: Cardinell, et al., 1993

H:\PROJECTS\62470\371 Phase\WORKDOCS\Base_report\Table 3-2.doc




TABLE 3-3

HYDRAULIC PROPERTY ESTIMATES OF THE CASTLE HAYNE AQUIFER AND CONFINING UNIT
BASE BACKGROUND REPORT, CTO-0371
MCB, CAMP LEJEUNE, NORTH CAROLINA

. . USGS USGS o NC DENR e a()
Hydraulic Propetties Phase I Study® Aquifer Test® ESE, Inc. Aquifer Test® RASA Estimate
Aquifer transmissivity 4,300 to 24,500 1,140 to 1,325 820 to 1,740 average 900 10,140 to 26,000
(cubic foot per day per square foot | average 9,500 1,280
times foot of aquifer thickness)

Aquifer hydraulic conductivity 14 to 82 20 to 60 -- 180 91 45 to 80
(foot per day) average 35 average 54 average 65

Aquifer storage coefficient
(dimensionless)

20x10%t02.2x 10"

50x10%t0 1.0x 107
average 8.0 x 10

1.9x 107

Confining-unit vertical hydraulic
conductivity
(foot per day)

3.0x10%to 4.1 x 10"

1.4x10% to 5.1 x 107
average 3.5 x 107

Notes:

M Analysis of specific capacity data from Harned and others (1989).

@ Aquifer test at well HP-708.

) Aquifer test at Hadnot Point well HP-462 from Environmental Sciences and Engineering, Inc. (1988).
Unpublished aquifer test data at well X24s2x, from NC DENR well records (1985).
®  Transmissivities based on range of aquifer thickness and average hydraulic conductivity from Winner and Coble (1989).

Source: Cardinell, et al., 1993.




TABLE 3-4

PROTECTED SPECIES

MCB, CAMP LEJEUNE, NORTH CAROLINA
BASE BACKGROUND REPORT, CTO-0371

Species Pro?:ecte(.i
Classification

Animals:
American alligator (Alligator mississippienis) SC
Bachmans sparrow (Aimophilia aestivalis) FCan, SC
Green (Atlantic) turtle (Chelonia m. mydas) T(), T(s)
Loggerhead turtle (Caretta caretta) T(®), T(s)
Peregrine falcon (Falco peregrinus) E(), E(s)
Piping plover (Charadrius melodus) T, T(s)
Red~cockaded woodpecker (Picoides borealis) E(f), E(s)
Southern Hognose Snake (Heterodon simus) FCan, SR
Diamondback Terrapin (Malaclemys terrapin) FCan, SC
Carolina Gopher Frog (Rana capito capito) FCan, SC
Cooper's Hawk (Accipiter cooperii) SC
Eastern Diamondback Rattlesnake (Crotalus adamanteus) SR
Eastern Coral Snake (Micrurus fulvius) SR
Pigmy Rattlesnake (Sistrurus miliarius) SR
Black Bear (Ursus americanus) SR
Plants:
Rough-~leaf loosestrife (Lysimachia asperulifolia) E(f), E(s)
Seabeach Amaranth (Amaranthus pumilus) T(f), T(s)
Chapman's Sedge (Carex chapmanii) FCan
Hirst's Witchgrass (Dichanthelium sp.) FCan
Pondspice (Litsea aestivalis) FCan
Boykin's Lobelia (Lobelia boykinii) FCan
Loose Watermilfoil (Myriophyllum laxum) FCan,T(s)
Awned Meadowbeauty (Rhexia aristosa) FCan,T(s)
Carolina Goldenrod (Solidago pulchra) FCan, E(s)
Carolina Asphodel (Tofieldia glabra) FCan
Venus Flytrap (Dionaea muscipula) FCan
Flaxleaf Gerardia (Agalinis linifolia) SR
Pinebarrens Goober Grass (Amphicarpum purshii) SR
Longleaf Three-awn (Aristida palustris) SR
Pinebarrens Sandreed (Calamovilfa brevipilis) E(s)
Warty Sedge (Carex verrucosa) SR
Smooth Sawgrass (Cladium mariscoides) SR
Leconte's Flatsedge (Cyperus lecontei) SR




TABLE 3-4 (Continued)

PROTECTED SPECIES
MCB, CAMP LEJEUNE, NORTH CAROLINA
BASE BACKGROUND REPORT, CTO-0371

Species Pro.tectec'i
Classification
Erectleaf Witchgrass (Dichanthelium erectifolium) SR
Horsetail Spikerush (Eleocharis equisetoides) SR
Sand Spikerush (Eleocharis montevidensis) SR
Flaxleaf Seedbox (Ludwigia linifolia) SR
Torrey's Muhley (Muhlenbergia torreyana) E(s)
Southeastern Panic Grass (Panicum tenerum) SR
Spoonflower (Peltandra sagittifolia) SR
Shadow-witch (Ponthieva racemosa) SR
West Indies Meadowbeauty (Rhexia cubensis) SR
Pale Beakrush (Rhynchospora pallida) SR
Longbeak Baldsedge (Rhynchospora scirpoides) SR
Tracy's Beakrush (Rhynchospora tracvi) SR
Canby's Bulrush (Scirpus etuberculatus) SR
Slender Nutrush (Scleria minor) SR
Lejeune Goldenrod (Solidago sp.) SR
Dwarf Bladderwort (Utricularia olivacea) T(s)
Elliott's Yellow-eyed Grass (Xyris elliottii) SR
Carolina Dropseed (Sporobolus sp.) T(s)

Legend:

E(f) = Federal Endangered

T(f) = Federal Threatened

Fcan = Candidate for Federal Listing
E(s) = State Endangered

T(s) = State Threatened

SC = State Special Concern

SR = State Rare

Source: LeBlond, 1994




TABLE 6-1
SUMMARY OF POSITIVELY DETECTED INORGANICS IN FINE SAND SURFACE SOILS
BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO0-0371
SAMPLE ID BASE-BG02-00 BASE-BG03-00 BASE-BG04-00 BASE-BG05-00 BASE-BG06-00 BASE-BG09-00 BASE-BG10-00 BASE-BG11-00
SAMPLE DATE 7/13/00 7/13/00 7/11/00 7/13/00 7/13/00 7/14/00 7/13/00 7/11/00
METALS (ing/kg)
Aluminum 1380 2090 8530 2320 3140 190 5390 2540
Antimony ND 0271 ND ND ND 026 J ND ND
Arsenic 0.73 ND 0427 0317 ND ND 0.64 ] 0.837J
Barium 6 6.3 14 9.5 6.7 1.6 12 14.1
Beryllium ND 0,042 J ND 0.094 J ND 0.02J 0.07J 01117
Cadmium ND ND ND ND ND ND ND 0117
Calcium 5271 87.6 3 170 17400 152 ND 592 105000
Chromium 0.85 1.9 9.4 2 3 0517 6.4 9.7
Cobalt 0197 ND 04 0.12J 0.14 ) ND 0341 037
Copper 0.73 0.88 13 ND 0.83 2.1 L5 2.9
Iron 365 971 5000 1040 623 126 3830 2420
Lead 3137 3] 7417 417 46 1 2.8 5417 38517
Magnesivm 27591 474 ) 274 333 6533 ND 146 1610
Manganese 17 2.1 5.1 9.51) 2.1 ND 647 259
Mercury ND 0.048 0.038 ND ND ND ND 0.069
Nickel 0.84 0.64 1.6 0.64 0.91 ND 1.4 1.6
Potassium 2231 344 ) 169 J 45817 7381 ND 8847 263 1
Selenium ND ND 03617 ND 0257 ND ND 0.63J
Silver ND ND ND ND ND ND ND ND
Sodium ND ND ND ND ND ND ND 307
Thallium ND ND ND ND ND ND ND ND
Vanadium 127 2.8 13.4 ND 3.4 1217 9.8 1.7
Zinc ND ND 3.8 27 ND 1.57J 34 18.4
Notes: ND - Not Detected
mg/kg = Milligrams per Kilogram
J - Resultant concentration is estimated
SS Fine Sand.xls Hits
111600
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SAMPLE ID
SAMPLE DATE

METALS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zine

S8 Fine Sand.xls Hits
11/16/00

BASE-BG17-00
7/13/00

2140
ND
ND
6.1
0.047 J
ND
49417
1.7
ND
1.2
858
8J
48.7 J
8713
ND
048 J
276 J
ND
ND
ND
ND
2.4
52

SUMMARY OF POSITIVELY DETECTED INORGANICS IN FINE SAND SURFACE SOILS

BASE-BG18-00
7/14/00

894
ND
ND
24
ND
ND
442 1
0.98
ND
1.1
751
47
188 J
267
ND
02417
157
ND
ND
ND
ND
187

BASE-BG20-00
7/16/00

25207
0347
ND
9.2
0.061J
ND
4861
35
017 1]
ND
70717
437
75273
1.6
00327
0117
742 )
0.63
ND
ND
ND
4.7

TABLE 6-1
BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO-0371
BASE-BG21-00 BASE-BG22-00
7/15/00 7/14/00
53.9 4270 J
ND 0257
ND 085 7J
23 9.2
0.016 J 0.038 J
ND ND
ND 171
ND 4.4
ND 0.1917
ND 1.2
44 1890 J
0.45 871
ND 959 J
331 5.5
ND 0.04
ND 0.9
ND 7317
ND ND
ND ND
ND ND
ND ND
044 J 6.8
ND 197

0367J

Notes:

ND - Not Detected
mg/kg = Milligrams per Kilogram

J - Resultant concentration is estimated

BASE-BG23-00
7/11/00

2660
091
ND
9.1
ND
ND
3840
337
0213
18.2
1440
32517
106
18.7
0.028 J
1.8
5477
ND
ND
ND
ND
3617
25.4

BASE-BG24-00
7/13/00

123
ND
ND
36
ND
ND
327
0427
ND
4.1
106
37
56.2
3.1
ND
ND
36817
0347
ND
ND
ND
0497
10.8

e

BASE-BG25-00
7/15/00

1460
03117
046 J
5.7
0.082 J
ND
112
14
0.08% J
ND
884

886 J
231
ND
0.55
34217
0327
0117
ND
ND
38
5.6
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SAMPLE ID
SAMPLE DATE

METALS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SS Fine Send.xls Hits
11/16/00

BASE-BG26-00
7/14/00

919
037 ]
ND
43
0.026 J
ND
126
1.3
ND
13
456
32
29
417
ND
0357
ND
ND
ND
ND
ND
15B
2.7

TABLE 6-1

SUMMARY OF POSITIVELY DETECTED INORGANICS IN FINE SAND SURFACE SOILS

BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO0-0371
BASE-BG27-00 BASE-BG28-00 BASE-BG30-00 BASE-BG31-00
7/14/00 7/15/00 7/12/00 7/16/00
7317 2870 29.4 6350
026 J ND ND ND
ND 03517 ND ND
0737 6.9 ND 24
ND 0057 ND 0.08 J
ND 0.056 J ND ND
1247 2030 ND 678 )
ND 43 ND 4.1
ND 0.16 J ND 0.26 J
ND 1.7 0.9 1.2
51.41] 2200 26.3 2670
17 3.4 0.53 J 5.7
ND 107 ND 115
ND 8517 ND 5
0.021 7 ND ND 0.12 )
ND 0.76 ND 14
587 663 J ND 7913
ND 03717 ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
0367 5.2 0.14J 6.5
ND 3.1 ND ND
Notes: ND - Not Detected

mg/kg = Milligrams per Kilogram
J - Resultant concentration is estimated

BASE-BG32-00
7/15/00

1470
ND
ND
22
0.033 J
ND
ND
1.3
ND
ND
1030
23
38517
947
ND
03117
2893
ND
ND
ND
ND
237
187

BASE-BG33-00
7/14/00

31
ND
ND
ND

0.018J
ND
ND
ND
ND
ND
40.2

1.2
ND
5217
ND
ND
ND
ND
ND
ND
ND

03517
ND

BASE-BG34-00
7/15/00

1820
02817
ND
35
0.036 J
ND
67517
1.9
0127
22
836
2.6
5357
1427
ND
0.53
2983
ND
ND
ND
ND
24
54
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SAMPLE ID
SAMPLE DATE

METALS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SS Fine Sand.xis Hits
11/16/60

BASE-BG35-00
7/16/00

2630 J
0.46 J
ND

0.06 J
ND
423
22
0.15J
385
1520 J
437
159
169
0.04
0.62
4717
0.46 J
ND
ND
ND
24
34

T

TABLE 6-1
SUMMARY OF POSITIVELY DETECTED INORGANICS IN FINE SAND SURFACE SOILS

BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO-0371
BASE-BG36-00 BASE-BG37-00 BASE-BG38-00 BASE-BG39-00 BASE-BG41-00 BASE-BG42-00 BASE-BG43-00
7/15/00 7/16/00 7/16/00 7/16/00 7/15/00 7/16/00 7/16/00
670 2450 J 54.5 1040 1120 2420 79.6
02817 05517 ND ND 0487 ND ND
ND ND ND ND 0371 ND ND
2.2 1.6 09317 44 2.5 46 1.1
0.033 J ND ND ND 0.037 J 0.041J ND
ND ND ND 0.037J 0.064 J ND ND
7723 3071 143 222 402 268 2537
0.9 2.6 024 J 1.4 1.7 23 04117
ND ND ND ND ND 0.14J ND
1.1 ND 043 ] 0.88 1.2 5.4 02917
434 5381 40.1 369 724 1090 55.8
39 2417 0.99 5.8 2.1 3.7 15
32117 19.8J 216 24.7) 42217 811} 9817
2817 ND 074 J 1.7 457 58 0947
ND 00293 0.051J 0.086 J ND 0.059 J 0.047 J
ND 037 ND 019 037 J 053] ND
ND 23713 1023 18717 ND 3363 133
ND 03117 ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
1.5] 3.7 02717 157 1.817J 2 054 )
137 53 ND 6.3 1.53F 73.9 ND
Notes: ND - Not Detected

mg/kg = Milligrams per Kilogram
J - Resultant concentration is estimated
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SAMPLEID
SAMPLE DATE

METALS (ng/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

S8 Fine Sand.xls Hits
11/16/00

BASE-BG44-00
7/16/00

3160
ND
0.587
13.8
0.079 J
ND
56217
2.7
013
0.96
1400
6.1
689 J
8.6
0.096 J
0.58
39.71
ND
ND
ND
ND
38
ND

TABLE 6-1

SUMMARY OF POSITIVELY DETECTED INORGANICS IN FINE SAND SURFACE SOILS

BASE-BG45-00
7/17/00

664
ND
ND
27
0.012J
ND
7217
1.2
ND
0.44J
346
1.7
2581

0.06 J
ND
23617
ND
ND
ND
ND
1617
ND

BASE BACKGROUND STUDY

MCB, CAMP LEJEUNE, NORTH CAROLINA

BASE-BG46-00
7/13/00

478
0.46 J
ND
2.1
ND
ND
586 1J
0.7
ND
4.9
298
557
22217
23
ND
0.1517)
19417
ND
ND
ND
ND
1.21J
8.5

Notes:

CTO0-0371

BASE-BG47-00
7/16/00

708
ND
ND
4.5
0.016 J
ND
176
1.3
0117
0.89
412
24
30.1J

0.058 J
0447
24717
ND
ND
ND
ND

2.7
ND

ND - Not Detected

BASE-BG48-00
7/12/00

40.8
ND
ND
ND
ND
ND
ND
ND
ND
ND

34.8

0577
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.16 J
ND

mg/kg = Milligrams per Kilogram
J - Resultant concentration is estimated

BASE-BG49-00
7/12/60

7280
ND
0397
19.5
0117
ND
369
6.9
0371
0.98
2290
52
222
37
0.023 J
1.3
21213
ND
ND
ND
ND
10.5
32

BASE-BG50-00
7/12/00

416
ND
027
ND
ND
ND
ND
ND
ND
ND
94.5
147
ND
0647
0.027J
ND
ND
ND
ND
ND
ND
0547
ND
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TABLE 6-2
SUMMARY OF POSITIVELY DETECTED INORGANICS IN LOAMY SURFACE SOILS
BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA

CTO-0371

SAMPLE ID BASE-BG01-00 BASE-BG07-00 BASE-BG08-00 BASE-BG12-00 BASE-BG13-00 BASE-BG14-00 BASE-BG15-00 BASE-BG16-00
SAMPLE DATE 7/11/00 7/13/00 7/16/00 7/11/00 7/11/00 7/12/00 7/16/00 7/13/00
METALS (mg/kg)

Aluminum 2040 2170 3680 3 9130 5390 3770 4730 ] 4820
Antimony ND ND 032 ND 049 1J ND 031} 0341
Arsenic ND ND 0.62 ) 0.73J 049} ND ND 1
Barium 39 13 16.7 19.6 92 12 10 20
Beryllium ND 0.029 J 0.077 3 0.14 1] ND ND 0.1} 0.072 J
Cadmium ND ND ND ND ND ND ND 0.056 1
Calcium ND 299 11500 200 7531 344 443 ) 8720
Chromium 2.7 23 4.6 9.6 6.11 33 N 7.4
Cobalt ND ND 0.44 ) 0.451] 0.31J 0.1 0.51 4 029
Copper 03317 ND 2 22 1.6 0.57 ) 1.6 58
Iron 251 1300 2410J 6050 7900 2910 1220 ) 3940
Lead 32 12.1 ] 821 991} 5413 513 791 2681
Magnesium 2591 454 ) 286 241 130 114 ) 131 330
Manganese 0811]J 1317 49 73 3.1 53 2.5 13.6 1
Mercury 0.041 ND 0.052 0.06 ND 0.032) 0.061 ND
Nickel 0317 042} 1.2 1.7 0.83 049 0.72 1.4
Potassium 464 1 A35A9 J 139 168 J 162 61.7 1 124 102
Selenium ND ND 043 ] 0731 03817 0421 08 ND
Silver ND ND ND ND 0.097 J ND ND 1.1
Sedium ND ND ND ND ND ND ND ND
Thallium ND ND ND ND ND ND ND ND
Vanadium 33 4.1 1.6 16.6 1241 4.8 3.6 9.1
Zinc ND 35 ) 438 43 2.8 1] 252

Notes: ND - Not Detected
mg/kg - Milligrams per Kilogram
J - Resultant concentration is estimated

S8 Loam-Silt.xls Hits .
4/25/01 et o



SAMPLE ID
SAMPLE DATE

METALS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
fron

Lead
Magnesium
Manganese
Mercury
Nicket
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

S8 Loam-Silt.xis Hits
4/25/01

BASE-BG19-00
7/14/00

5680
ND
08317
15.2
0.075 )
ND
726
7.2
0211
1.5
3280
117
193
541
ND
0.96
135
02817
ND
ND
ND
11.1
5.2

TABLE 6-2
SUMMARY OF POSITIVELY DETECTED INORGANICS IN LOAMY SURFACE SOILS
BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA

CT0-0371
BASE-BG29-00 BASE-BG40-00
7112/00 7/16/00
2070 17600 J
ND 0.61
ND 1.3
59 15.7
ND 053]
ND ND
4210 80.5J
2.8 12.6
017 03613
1.6 1.4
1660 12200 J
381 871
921 226
28 6.3
ND 0.11
ND 1.5
5891 133
ND 34
ND 0211}
ND ND
ND ND
4.8 26.2
57 2.1

Notes: ND - Not Detected
mg/kg - Milligrams per Kilogram
J - Resultant concentration is estimated
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SAMPLE ID
SAMPLE DATE

METALS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Vanadium
Zinc

BASE-BG06-05
7/13/00

3330
ND
1.1
18.2
ND
6137
5.2
0.1]
1.4
2410
313
78117
1.4
ND
ND
66 J
02717
ND
74
ND

SB Sand.xls Hits

11/16/00

BASE-BG08-05
7/16/00

1570 J
0417
ND
3.4
ND
22817
32
ND
ND
1130 J
257
6331

0.029 )
ND
57917
0417
ND

7.7
ND

TABLE 6-3

SUMMARY OF POSITIVELY DETECTED INORGANICS IN SUBSURFACE SANDS
BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA

BASE-BG09-05
7/14/00

7640
ND
ND
7.9
0.097 J
ND
7.5
0357
ND
1330
5.1
214
377
ND
1.2
292
ND
ND
6.3
4.2

Notes:

BASE-BG10-03
7/13/00

1410
03517
ND

0.028 J
63217
1.6
ND
ND
356
1917
469 J
137
ND
027

3217
ND
ND

171
ND

ND - Not Detected

mg/kg - Milligrams per Kilogram

BASE-BG12-04
7/11/00

1740
ND
ND
39
ND
ND
1.8
0117
0247
329
197
44.7)

0.022 J
0371
536 1)
ND
ND

19
ND

J - Resultant Concentration is Estimated

BASE-BG16-04
7/13/00

1200
ND
ND
3.2
0.024 J
73617
1.6
ND
ND
481
1.87J
3857
1617
ND
0347
3187
ND
ND
23
ND

BASE-BG18-02
7/14/00

260 J
ND
ND
1.2
ND
1273
0.83
ND
ND
1217
137
1687
1.9
ND
ND
176 ]
ND
ND
0.75 J
ND

BASE-BG19-04
7/14/00

4620
ND
0.88 J

5.3

0.058 J

ND
53

0147
ND
1580
33
130

217
ND

05517
130
0267
ND
7.6

157

BASE-BG20-01
7/16/00

4070 J
ND
ND
10.4

0.062 J
87217
78
02117
0.95
840 J
5.1
144
4.7

0031}
0397
176
0.44 1
ND
13.7
0337
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SAMPLE ID
SAMPLE DATE

METALS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Vanadium
Zinc

SB Sandxls Hits

11/16/00

BASE-BG21-02
7/15/00

8640
ND
ND

71
0.081 J
ND
9.4
0.74
ND

1770

193
59
0.061
1.9
190
ND
ND
71
34

BASE-BG22-04
7/14/00

5810 J
031]
ND
7.4
0077
4167
74
022 )
ND
8771
417
166
2.8
ND
03737
235
0.24 ]
ND
8.6
0.847

BASE-BG23-01
7/11/00

9900
031 )
09217
13.9
ND
499
961
0.84
31
4600
4]
197
4.5
0.024
36
189
ND
ND
1.7
5.1

TABLE 6-3
SUMMARY OF POSITIVELY DETECTED INORGANICS IN SUBSURFACE SANDS
BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO-120
BASE-BG25-01 BASE-BG26-03 BASE-BG27-- BASE-BG30-01
7/14/00 7/14/00 714/00 12/00
1340 3630 4640 J 3800
027 0327 04 ND
ND ND 034 ND
4 6.8 153 1.8
0.028 J 0.049 J 0.07 3 ND
8387 ND 7313 ND
1.5 42 4.5 6.1
ND 0217 0.6 ND
025 ) 2.8 1.7 0.58
953 1530 3440 J 93.1
19 2.8 357 367
6551 101 J 216 169 1
22 24 7.1 075 J
0.025 1 ND 0.022 3 0.039
0.44 § 0.95 1.6 026 J
334 ] 642 ) 121 2857
ND ND 0327 031 J
ND ND ND ND
2.4 5.4 8.9 3
ND 2.5 1.87 ND

Notes:

ND - Not Detected
mg/kg - Milligrams per Kilogram
J - Resultant Concentration is Estimated

BASE-BG31-04
7/16/00

407
ND
ND
14
ND
2137

ND
047 J
222
1.6
2267
1]
0.042 )
ND
2261
ND
ND
L1y
ND

BASE-BG33-02
7/14/00

1100 J
026
ND
16
ND
ND
1.3
016 J
ND
485 )
L1J
3917
23
0.021 J
0.64
22417
0297
ND
147
ND
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SAMPLE ID
SAMPLE DATE

METALS (ng/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Vanadium
Zinc

SB Sand.xls Hits

11/16/00

BASE-BG34-03
7/15/00

2200
0287
ND

0.038 J
ND
2.5

02473
ND
624

1.4
86.3 J
3917
ND

0.66

51.1F
ND
ND
23

L17J

BASE-BG35-01
7/16/00

1210 )
0237
ND
32
0.015 )
112
14
ND
0.67
7153
177
548 )
2.7
00257
ND
3721
ND
ND
147
ND

TABLE 6-3

SUMMARY OF POSITIVELY DETECTED INORGANICS IN SUBSURFACE SANDS

BASE-BG36-01
7/15/00

9670
ND
1.4
12.7
0.068 J
66.7 J
13.2

ND
4310
5.2
209
427)
ND

124
046 J
017
11.9
23

Notes:

BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO-120
BASE-BG37- BASE-BG38-01 BASE-BG39-01 BASE-BG42-01
7/16/00 7/16/00 7/16/00 7/16/00
3720 ) 372 2470 J 3500
ND ND 0277 ND
ND ND ND 03717
4.2 06717 4 59
ND ND 0.013 J 0.054 J
29.2) 4167 2817 159
44 1.2 2.7 22
0.23 ) ND 0.14J ND
ND 0237 ND 33
1380 J 81.5 626 J 1120
2617 1.6 227 3.5
106 J 1357 87.11] 8717
2 LiJ 1.8 42
0.026 J 0.06J 0.021 ] 0.061 J
0.94 ND 0127J 0.52)
66.9 1 16 J 4438 31
0.47 ) ND ND ND
ND ND ND ND
4.6 06 2.6 27
ND ND ND 7.9

ND - Not Detected
mg/kg - Milligrams per Kilogram
J - Resultant Concentration is Estimated

BASE-BG43-03
7/16/00

1620
ND
ND
1.8
ND
28317
1.7
0117y
1.2
611
1.5
3017
13
0.055 J
071
22417
ND
ND
1.77
ND

BASE-BG44-03
7/16/00

6450
ND
ND

0.04J
4.7
7.1
026 J
0.75
1720
32
167
2.6
0.054 J
08
121 J
ND
ND
7.1
42
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SAMPLE ID
SAMPLE DATE

METALS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Vanadium
Zine

SB Sand.xls Hits
11/16/00

o

BASE-BG48-01
7/12/00

3640
ND
ND
1.8
ND
ND
6.1
ND
0.52 1
251
341
28717
1.1
0.044
0.51J
343
0327
ND

ND

BASE-BG50-01
7/12/00

4680
ND
ND
33
ND
ND
6.1
0417
ND
1160
2817
586 J
37
0.042

46.4 )
ND
ND
6.4
ND

TABLE 6-3

SUMMARY OF POSITIVELY DETECTED INORGANICS IN SUBSURFACE SANDS

Notes:

BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROCLINA
CTO0-120

ND - Not Detected
mg/kg - Milligrams per Kilogram
J - Resultant Concentration is Estimated
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SAMPLE ID
SAMPLE DATE

METALS (mg/kg)
Aluminum
Antimony
Atsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Vanadium
Zinc

SB Silt.xls Hits
11/16/00

BASE-BG01-02
7/11/00

2830
ND
ND
52
ND
ND
28
ND
ND
322
317
62317
11
0.041
03317
45.7 )
025 7J
ND

ND

BASE-BG04-02
7/11/00

4660
ND
ND
10.5
ND
104 J
5.6
0227
044 )
1290

52
151

0037
0.76

1317
ND
ND
5.1
ND

TABLE 6-4
SUMMARY OF POSITIVELY DETECTED INORGANICS IN SUBSURFACE SILTS
BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO-0371

BASE-BG14-01 BASE-BG24-01 BASE-BG28-02 BASE-BG29-02 BASE-BG32-03

7/12/00 7/13/00 7/15/00 7/12/00 7/15/00

4500 5260 16800 8160 2540

ND ND 04717 ND ND

ND ND 1.9 042 ND
15.6 32 23.1 16.6 0927
ND 0,023 ] 0157 ND 0.16 J

4950 ND 557 98.7 1 ND

46 5.2 22.5 9.7 25
02317 02517 0.68 043 J 0.14 J

1.2 ND 3 1.9 1.6

2720 1370 15600 4120 102

871 2617 8.1 6217 1

190 552 525 266 ND
17.2 1 691 39 3573

0.027 J ND ND ND ND

1 2 2.8 1.4 ND

102 J 336 1J 434 264 J ND
0317 ND 0.77 04217 027 7]

ND ND 024 ND ND
72 29 339 14 03517

6.9 ND 74 6.1 ND

Notes: ND - Not Detected

mg/kg - Milligrams per Kilogram
J - Resultant concentration is estimated

BASE-BG40-01
7/16/00

4780
ND
ND
57
0.036 J
3731
44
0417
0.59 J
1440
2.6
123 J
1.9
0.085 J
1.2
6357
ND
ND
5.7
ND

BASE-BG41-01
7/15/00

3310
ND
043
31
0.046 J
8267
48
ND
ND
776
337
2443
0.74 )
ND
042 J
17.4 1
ND
ND
27
ND
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SAMPLE ID
SAMPLE DATE

METALS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sitver
Vanadium
Zine

SB Siltxls Hits

11/16/00

: \.N,N/"

BASE-BG45-01
7/17/00

4890
ND
32
5.7

0.042J
427

0.13J
0.72
2490
4.2
168
2.6
0.16 J
057
1207
ND
ND
6.6
33

BASE-BG46-02
7/13/00

1450
ND
ND
1.4
0.039 J
ND
1.9
ND
ND
1250
1.87J
149 )
0571
ND
013 J
11.9J
ND
ND
3.2
ND

TABLE 6-4
SUMMARY OF POSITIVELY DETECTED INORGANICS IN SUBSURFACE SILTS
BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CT0-0371

BASE-BG49-02
7/12/00

9510
ND
2.6
12.1
02217
256
15.9
039 J
2.2
6550
531
367
5.7
0.034J
0.97
546 J
ND
012
17.1

Notes: ND - Not Detected
mg/kg - Milligrams per Kilogram
J - Resultant concentration is estimated
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SAMPLE ID
SAMPLE DATE

METALS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Vanadium
Zinc

$B Clayxls Hits

11/16/00

BASE-BG02-03
7/13/00

6000
ND
1y
12.7
ND
235
13.2
0143
1.8
3020
861J
323
35
ND
0.86
3037
ND
ND
9.3
4.2

BASE-BG03-02
7/13/00

10700
ND
83
214
01917
172
20.8
04713
3.6
13300
107 J
572
517
0.09
1.1
565
0517
0.157J
31.9
6.4

BASE-BG035-02
7/13/00

10900
ND
923
13.4
0.16 J
1800
193
0461
3.9
14000
107 J
568
5917
0.045
1.1
518
0.59 J
0197
32
6.5

Notes:

TABLE 6-§
SUMMARY OF POSITIVELY DETECTED INORGANICS IN SUBSURFACE CLAYS

BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO-0371
BASE-BG07-03 BASE-BG11-03 BASE-BG13-03
7/13/00 711/00 7/11/00
6860 8800 14900
0.28 J ND ND
ND 39 0.55 1
11.1 15.7 146
0.13 7 024 J 0.26 J
42971 148 127
93 226 159 1
1.1 0323 0.67
18 42 32
1450 5050 4100
661 107 751
212 264 343
347 45 5.2
ND 0.044 J ND
1.4 12 1.6
275 869 J 644
ND 049 1 ND
ND ND ND
9.7 242 136 1
43 48 11.8

ND - Not Detected

mg/kg - Milligrams per Kilogram
J - Resultant concentration is estimated

BASE-BG15-03
7/16/00

15600 1
0357
8.1

22.4
0.26 J
3047
233
0N
35
12000 J
1225
617
6.7
0.036 J
2
784
13
036 1
39
6.4

BASE-BG17-04
7/13/00

6850
ND
0437
82
ND
181
9.3
03217
0.85
1420
4817
242

ND
0.93
269 )
ND
ND
88
ND

g

BASE-BG47-04
7/16/00

5290
ND
33

27.1
0.91
458
11.3
6.8
6.7

8450
5.4

1250

67.6
0.059 J
12.3

668 J
0317
0117
11.1
39.9
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Distribution
METALS (mg/kg)
Aluminum Neither
Antimony Neither
Arsenic Neither
Barium Neither
Beryllium Neither
Cadmium Neither
Calcium Neither
Chromium Lognormal
Cobalt Neither
Copper Lognormal
Iron Neither
Lead Lognormal
Magnesium Loguortnal
Manganese Lognormal
Mercury Lognormal
Nickel Neither
Potassium Lognormal
Selenium Neither
Silver Neither
Sodium Neither
Thaltium Neither
Vanadium Lognormal
Zinc Lognormal

SS Fine Sand .xls Stats Summary
11/16/00

Frequency
of Detection

39/39
14/39

15/55

12/39
35/39
24/39
4/39
32/39
33/39
18/3%
25/39
39/39
39/39

anmn
LI

34/39
19/39

ATTING
LlIo7

30/39

9/39
1/30

HI D4

1/39
0/39

Range

29.4-8530

ND.gor

NLS =YL

ND-0.85J
ND -24
ND-0.11J
ND-0.11J
ND - 105000
ND-9.7
ND-0.4J
ND-38.5
26.3 - 5000
0.45-38.5J
ND - 1610

ND-25.9
ND-0.12

ANy _ 10
NI = 1,0

ND-263J

ND - 0.63
ND.0Q.11J

Veiaiv

ND -307
ND
0.147-13.4
ND-739

Average

1951.28

D21

Vs

0.26
5.80
0.04
0.02
3404.70
2.25
0.12
2.61
974.64
5.24
165.78

5.66
0.04

nen
V.J4

44.58

0.18
0.04

v.Us

41.43
0.18
3.00
537

L‘ D INNNADMAS AN TA BTN QAN

TABLE 6-6

™ & N CNIT O
ORINCRGANICSINTE A1NEY DALMY DURNLALE OULLD

BASE BACKGROUND STUDY

iCB, CAMF LEJEUNE, NORTH CAROLINA

CTO-0371
2X Average Standard 2X Standard
Concentraion Deviation Deviation
3902.55 2059.15 4118.29
0,43 .17 0.34
0.51 0.21 0.42
11.60 5.48 10.96
0.07 0.03 0.06
0.03 0.02 0.04
6809.40 16933.15 33866.31
4.50 2.38 4.77
0.23 0.10 0.20
5.22 6.61 13.22
1949.29 1093.71 2187.42
10.47 747 14.93
211.57 258.15 516.30
1133 5.87 11.74
0.07 0.02 0.05
1.05 0.51 1.01
89.15 56.19 112.38
0.37 0.14 0.28
0.09 0.01 0.02
82.86 45.38 90.77
0.35 0.01 0.03
5.99 3.09 6,18
10.75 1232 24.64

Log Arithmatic Mean
Half Non-Detects

6.7

1Mz
~1.70

-1.59
1.21
-3.73
-4.37
4.77
0.2
-2.48
-0.1
6.14
1.18
3.64
1.15
-3.48
-1.28

3.17
-1.87

2112
=3.40

3.52

-1.74
Q.56

0.66

Log Standard
Deviation

1.7

n £
V.o

0.62
1.26

0.56
1.98
1.26
0.78
1.31
1.45
0.93
1.41
1.24
0.59
1.28
1.21
0.54

ni
Vel

0.55

0.07
1.18

1.38

2X Log Standard
Deviation
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METALS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Distribution

Lognormal
Normal
Normal
Normal

Lognormal
Neither

Lognormal
Normal
Normal

Lognormal
Normal

Lognormal
Normal

Lognormal
Normal
Normal
Normal

Lognormal
Neither
Normal
Neither

Lognormal

Lognormal

S8 Loam-Silt.xls Stats Summeary

11/16/00

Frequency
of Detection

1111
5/11
6/11
11/11
711
17401
10/11
11/11
9/11
10/11
1111
1/11
11/11
11/11
6/11
10/11
11/11
7/11
3/11
0/11
o1
11
10/11

TABLE 6-7
STATISTICS SUMMARY FOR INORGANICS IN LOAMY SURFACE SOILS

BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO-0371
Average 2X Average Standard 2X Standard
Range Concentraion Concentraion Deviation Deviation
2040 - 17600J 5552.73 11105.45 4492.07 8984.14
ND-0.6J 0.25 0.51 0.17 0.35
ND-137 0.52 1.03 041 0.83
39-20 12.32 24.64 5.51 11.02
ND -0.53] 0.11 0.21. 0.14 0.29
ND - 0.056J] 0.02 0.03 0.01 0.03
ND - 11500 2383.03 4766.05 4053.82 8107.64
23-126 5.78 11.56 3.23 6.46
ND-0.51J 0.26 0.52 0.17 0.34
ND-5.8 1.73 3.46 1.49 297
251-12200J 3920.09 7840.18 3540.76 7081.51
3.27-26.8J 9.35 18.69 6.51 13.02
25.9J-330 164.94 329.87 98.04 196.07
0.81J-49 11.15 22.29 14.74 29.47
ND-0.11 0.05 0.11 0.04 0.07
ND- 17 0.90 1.80 0.49 0.98
3597 - 1683 105.99 211,98 47.57 95.13
ND-34 0.63 1.25 095 1.90
ND- 1.1 0.16 0.32 .32 0.63
ND 37.02 74.04 20.50 41.00
ND 0.20 0.39 0.04 0.08
33-262 9.60 19.20 6.86 13.72
ND-25.2 5.55 11.10 6.77 13.55

Log Arithmatic Mean

Half Non-Detects

8.41
-1.59
-1.02
2.40
2.7
-4.29
5.94
1.62
-1.66
0.26
7.86
2.06
4.88
1.74
-3.19
-0.26
4.55
-1.08
-2.59
3.48
-1.65
2.06
1.24

Log Standard
Deviation

0.65
0.69
093
0.53
0.90
0.50
2.20
0.56
0.93
0.82
1.06
0.60
0.79
1.23
0.80
0.60
0.54
1.07
1.02
0.53
0.18
0.64
1.04

2X Log Standard
Deviation

1.31
1.38
1.86
1.05
1.81
1.00
4.41
111
1.86
1.64
2.13
1.20
1.57
245
1.61
1.21
1.08
2.14
2.04
1.06
0.36
1.29
2.08
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Distribution
METALS (mg/kg)
Aluminum Lognormal
Antimony Neither
Arsenic Neither
Barium Lognormal
Beryllium Neither
Cadmium Neither
Calcium Lognormal
Chromium Lognormal
Cobalt Neither
Copper Lognormal
Iron Lognormal
Lead Normal
Magnesium Lognormal
Manganese Lognormal
Mercury Lognormal
Nickel Lognormal
Potassium Lognormal
Selenium Neither
Silver Neither
Sodium Normal
Thallium Neither
Vanadium Lognormal
Zine Lognormal

SB Sand.xls Stats Summary
11/16/00

Frequency
of Detection

2929
11/29
6/29
29/29
16/29
0/29
19/29
29/29
18/29
15/29
29/29
29/29
29129
29/29
1929
23/29
2929
11/29
1/29
0/29
0/29
29/29
12/29

Range

260J - 9900
ND-0.41J
ND-1.4
0.67J-18.2
ND -0.097)
ND
ND- 499
0.83-13.2
ND-14
ND-33
81.5 - 4600
L1J-6
13.5]-216
0.751-7.1
ND-0.061J
ND-3.6
167 -292
ND-0.47]
ND-0.1J
ND
ND
0.6J-13.7
ND-7.9

TABLE 6-8
STATISTICS SUMMARY FOR INORGANICS IN SUBSURFACE SANDS

BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO-0371
Average 2X Average Standard 2X Standard
Concentraion Concentraion Deviation Deviation
3608.24 7216.48 2732.39 5464.77
0.19 0.38 0.10 0.20
0.29 0.58 0.33 0.67
5.67 11.34 4.56 9.11
0.03 0.07 0.03 0.05 .
0.01 0.02 0.00 0.00
58.19 116.39 92.04 184.08
4.43 8.86 3.17 6.34
0.23 0.45 0.26 0.52
0.76 1.52 0.89 1.77
1211.92 2423.83 116735 2334.69
2.88 5.77 1.32 2.64
93.84 187.68 66.80 133.61
2.69 5.39 1.55 3.10
0.03 0.06 0.02 0.03
0.78 1.56 0.88 1.75
81.31 162.63 72.85 145,71
0.21 0.41 0.12 0.24
0.05 0.09 0.01 0.02
35.41 70.82 11.97 23.93
0.18 0.37 0.01 0.02
4.92 9.83 3.70 7.40
1.54 3.08 1.82 3.64

Log Arithmatic Mean
Half Non-Detects

7.84
-1.8
-1.59
1.43
-3.75
~4.49
3.49
121
-2.02
-0.75
6.65
0.96
4.25
0.84
-3.59
-0.87
4.05
-1.72
-3.08
3.5
-1.7
1.27
-0.19

Log Standard
Deviation

0.95
0.51
0.71
0.83
0.97
0.05
1.02
0.79
1.04
0.94
1.05
0.46
0.83
0.56
0.53
1.25
0.83
0.52
0.16
0.38
0.06
0.87
1.2

2X Log Standard
Deviation

1.9
1.02
1.42
1.66
1.94
0.1
2.04
1.58
2.08
1.88
2.1
0.92
1.66
1.12
1.06
25
1.66
1.04
0.32
0.76
0.12
1.74
24
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TABLE 6-9
STATISTICS SUMMARY FOR INORGANICS IN SUBSURFACE SILTS
BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO-0371
Frequency Average 2X Average Standard 2X Standard Log Arithmatic Mean LogStandard  2X Log Standard
Distribution of Detection Range Concentraion Concentraion Deviation Deviation Half Non-Detects Deviation Deviation
METALS (mg/kg)
Aluminum Lognormal 12/12 1450 - 16800 5724.17 1144833 4155.89 8311.78 8.46 0.65 13
Antimony Neither 112 ND -0.47] 0.16 032 0.10 0.21 -1.95 0.43 0.86
Arsenic Neither 5/12 ND-3.2 0.80 1.60 1.10 221 -1.01 1.23 2.46
Barium Normal 12/12 0.92)-23.1 8.59 17.19 6.99 13.98 1.77 1 2
Beryllium Lognormal 8/12 ND-0.22] 0.07 0.15 0.06 0.13 -2.88 0.73 1.46
Cadmium Normal 0/12 ND 0.01 0.02 0.00 0.00 -4.43 0.05 0.1
Calcium Lognormal 8/12 ND - 4950 513.85 1027.71 1405.86 281171 4.17 1.98 3.96
Chromium Lognormal 12/12 1.9-225 7.41 14.82 6.14 12.29 1.74 0.74 1.48
Cobalt Normal 912 ND - 0.68 0.25 0.50 0.19 0.39 -1.72 0.93 1.86
Copper Normal 8/12 ND-3 1.03 2.05 0.95 1.91 -0.5 1.18 2.36
Iron Lognomal 12/12 102 - 15600 3169.17 6338.33 4308.61 8617.22 7.36 1.33 2.66
Lead Normal 12/12 1-873 434 8.68 2.42 4.85 13 0.63 1.26
Magnesium Normal 11/12 ND- 525 162.75 325.49 157.62 315.23 4.48 1.335 27
Manganese Lognormat 12/12 0.57)-17.2 4.01 8.02 4.60 9.20 0.92 1 2
Mercury Lognormal 6/12 ND -0.16J 0.04 0.09 0.04 0.08 -3.35 0.65 13
Nickel Normal 11/12 ND-2.8 0.96 1.93 0.81 1.61 -0.47 1.13 2.26
Potassium Lognormal 11/12 ND - 546) 148.14 296.28 176.47 35294 427 1.36 2.72
Selenium Neither 512 ND-0.77 0.25 0.49 0.19 0.38 -1.6 0.59 1.18
Silver Neither 2112 ND-0.24] 0.07 0.14 0.06 0.12 -2.84 0.52 1.04
Sodium Normal 0/12 ND 28.98 57.95 10.21 20.42 331 0.35 0.7
Thallium Normal 0/12 . ND 0.20 039 0.01 0.02 -1.63 0.05 0.1
Vanadium Lognormal 12/12 0.357-339 9.00 18.01 9.24 18.49 1.7 L.18 2.36
Zine Lognormal 5/12 ND-74 2.86 572 2.75 5.50 0.46 1.25 2.5
SB Siltds Stats Sumamasy

11/16/00 Page 1 of 1



TABLE 6-10

STATISTICS SUMMARY FOR INORGANICS IN SUB-SURFACE CLAYS
BASE BACKGROUND STUDY
MCB, CAMP LEJEUNE, NORTH CAROLINA
CTO0-0371
Frequency Average 2X Average Standard 2X Standard Log Arithmatic Mean Log Standard  2X Log Standard
Distribution of Detection Range Concentraion Concentraion Deviation Deviation Half Non-Detects Deviation Deviation

METALS (mg/kg)
Aluminum Normal 9/9 5290 - 15600 9544.44 19088.89 377837 7556.73 9.1 0.39 0.78
Antimony Neither 2/9 ND-0.5J 0.18 03¢ 0.13 0.2¢ -1.85 0.53 1.06
Arsenic Normal 8/9 ND-93 3.89 7.78 3.75 7.49 0.63 1.51 3.02
Barium Normal 9/9 8.2-271 16.29 32.58 6.09 12.19 2.73 0.38 0.76
Reryllium Lognormal 19 ND-091 0.25 0.50 0.26 0.52 -1.78 091 182
Cadmium Normal 0/9 ND 0.01 0.02 0.00 0.00 -4.41 0.05 0.1
Calcium Lognommal 9/9 30.4J - 1800 353.26 706.51 556.94 1113.88 5.15 1.21 242
Chromium Normal 9/9 93-233 16.11 3222 5.59 1119 2712 037 0.74
Cobalt Lognormal 9/9 0.147-6.8 1.22 2.44 2.11 4.22 -0.5 1.08 2.16
Copper Normai 9/9 0.85-6.7 3.28 6.57 1.71 342 1.05 0.61 1.22
Iron Normat 9/9 1420 - 14000 6976.67 13953.33 5071.73 10143.46 8.54 0.9 1.8
Lead Normal 9/9 4.85-12.2 8.50 17.00 2.59 5.17 2.09 0.33 0.66
Magnesium Lognonmal 9/9 212-125¢ 487.82 975.78 325.17 650.33 6.03 0.57 1.14
Manganese Neither 9/9 3.67.6 11.66 23.31 21.01 42.03 1.81 0.94 1.88
Mercury Normal 5/9 ND-0.09 0.04 0.07 0.03 0.05 -3.52 0.73 1.46
Nickel Neither 9/9 0.86-123 2.50 5.00 3.69 7.39 046 0281 1.62
Potassium Normal 9/9 2697 - 8697 543.89 1087.78 222.43 444.85 6.21 0.46 0.92
Selenium Lognormal 59 ND-13 0.41 0.82 0.38 0.77 -1.24 0.88 1.76
Silver Neither 4/9 ND-0.36J 0.12 0.23 0.11 0.21 -2.46 0.78 1.56
Sodium Normal 0/9 ND 37.08 74.16 15.22 30.43 3.55 0.38 0.76
Thallium Neither 0/9 ND 0.20 0.40 0.01 0.02 -1.6 0.06 0.12
Vanadium Normal 9/9 8.8-39 19.96 39.91 11.89 23.77 2.83 0.61 1.22
Zinc Lognormal 8/9 ND-39.7 9.52 19.03 11.65 2330 1.85 0.88 1.76

SB Clay.xls Stats Summary o
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APPENDIX A
SOIL ASSOCIATIONS

Baymeade-Foreston-Stallings Association

The Baymeade-Foreston-Stallings soils occur on nearly flat lying or slightly sloped areas
encompassing 28 percent of Onslow County. This association occurs primarily in the west and
central portion of Onslow County. This soil association is comprised of 35 percent Baymeade (BaB,
BmB) soils, 15 percent Foreston (Fo) soils, and 10 percent Stalling (St) soils. Forty percent of soils

in this association are of lesser extent.

The surface soils at MCB, Camp Lejeune, located in the east central portion of Onslow County, are
predominately the Baymeade-Foreston-Stallings association. This association is found on the uplands
south of MCAS and Southwest Creek, and east of U.S. Route 17 near Verona between the west bank
of the New River. The association then parallels the west bank of the New River down towards
Sneads Ferry. The point of land south of Jacksonville where Tarrawa Terrace I and II are located is
covered by the association. Mainside, the Naval Hospital, Paradise Point, the officer’s quarters,
HPIA, and the training areas south of U.S. Route 17 east of Jacksonville (west of State Route 172
between Hubert), Onslow Beach, and north of French Creek are lands covered by the Baymeade-

Foreston-Stallings Association.

Baymeade soils are well drained fine sands underlain by fine sandy loam subsoil that are gently
sloping or nearly level. Baymeade soils are moderately to highly acidic. Foreston soils are found on
slightly convex divides, are well drained, strongly acidic, loamy fine sands with a fine sandy loam
subsoil. Stallings soils are poorly drained, nearly level, strongly to extremely acidic, loamy fine sands
over fine sandy loam in interstream areas. The minor soils that occur in this association are Murville
(Mu), Marvyn (MaC), Torhunta (To), Woodington (Wo), Leon (Ln), Autryville (AuB) and Norfolk
(NoA, NoB). The Baymeade, Foreston, Torhunta, Woodington and Stallings soils (St) were formed

from similar sediments that had a high content of sand and low to moderate clay content.

Leon-Murville-Kureb Association

Leon-Murville-Kureb soils are present in the southern portion of Onslow County and in the southeast

portion of MCB, Camp Lejeune. These soils occur in nearly flat interstream areas. This association,




consisting of 53 percent Leon (Ln) soils, 26 percent Murville (Mu) soils and 15 percent Kureb (KuB)
soils, occupies 11 percent of Onslow County (SCS, 1992).

The Leon-Murville-Kureb association is located in areas of higher elevation north of S.R. 172 above
the Courthouse Bay and Onslow Beach areas. This area is bounded on the north by French Creek and
on the east by S.R. 172 as it turns north toward Hubert. There is also a thin finger of the Leon-
Murville-Kureb association that is located east of U.S. Route 17 south of Verona and north of Stones

Bay and Mill Creek.

Leon soils are nearly level soils found between wide interstream areas. Leon surface and subsoils are
poorly drained, strongly to excessively acidic, and fine sandy loams. Murville soils surface and
subsoil are strongly acidic, poorly drained and fine sandy loams which are found in interstream areas
and depressions. The Kureb soils are found near drainages and undulating areas. Kureb soils are fine
sands that are neutral to acidic and very well drained. Minor soils found in this association include
St, Wo, Pactolus (Pa), Alpin (AnB), and Baymeade (BaB, BmB) soils. Leon, Murville and Kureb

soils were formed from similar parent material that was predominately sand.

Muckalee-Dorovan Association

Muckalee-Dorovan soils occur over 10 percent of Onslow county in and along drainage channels.
The Muckalee-Dorovan soils consist of 54 percent Muckalee (Mk) soils, 6 percent of Dorovan (Da)

soils, and 40 percent soils of lesser extent (SCS, 1992).

Soils of the Muckalee-Dorovan Association can be found alongAmost creeks at MCB, Camp Lejeune.
This includes the shore of Northeast Creek north of the Naval Hospital, Wallace Creek, Stones Creek,
French Creek, Harris Creek, Southeast Creek, Hicks Run, Cogduls Creek, Town Creek, Lewis Creek,

Mill Creek, and Everett Creek. The north shore of Paradise Point is included in this association.

Muckalee soils are poorly drained, loam underlain by sandy loam and loam. The surface soils are
strongly acidic and the subsoil can range from moderately acid to alkaline. Muckalee soils were
formed from non-acidic parent material that was rich in calcium carbonate. Dorovan soils are muck
that are very poorly drained and is strongly acidic. Dorovan soils have a high content of organic
materials. Dorovan soils have formed by the accumulation of organic debris. The minor soils in this

association are the Pactolus (Pa), Murville (Mu) and the Lafitte (La) muck.




Wando-Pactolus Association

Wando-Pactolus soils are found along the mainland adjacent to the coast. The association covers 3
percent of Onslow County. Wando-Pactolus soils are 53 percent Wando (Wo) soils, 39 percent

Pactolus (Pa) soils and 7 percent other soils.

This association is located on the shores near Courthouse Bay, and along the intracoastal waterway

and mainland bordering the waterway.

Wando soils are very well drained, gently sloping to nearly level, fine sands.. These soils are slightly
to moderately acidic. Pactolus soils are located on uplands and stream terraces and are poorly drained
to moderately well drained soils. These soils are moderately to strongly acidic fine sands. Leon (Ln),
Murville (Mu), Kureb (KuB) and Alpin (AnB) soils are minor constituents of this association.
Pactolus sands were formed from the same material that the Leon, Murville and Kureb soils were

formed.

Norfolk-Goldsboro-Onslow Association

Norfolk-Goldsboro-Onslow association soils are located primarily in the northwestern portion of
Onslow County. This association is 24 percent Norfolk (NoA, NoB), 19 percent Goldsboro (GoA)

and 15 percent Onslow (On) soils. The remainder is soils of minor extent.

At MCB, Camp Lejeune, this association is found along the southeast shore of the New River
between Duck Creek and the peninsula west of Courthouse Bay and between Southeast Creek,
Edwards Creek and U.S. Route 17 near MCAS.

Norfolk soils are located adjacent to drainage ways and on slightly convex slopes. They are well
drained, strongly acidic, loamy fine sands at the surface underlain by sandy clay loam. The
moderately well drained Goldsboro soils are fine sandy loams with sandy clay loam subsoils that are
strongly acidic. They are located on convex divides. Onslow soils are poorly drained loamy fine
sands over a sublayer of humus coated sand that is weakly cemented. This is underlain by sandy clay

loam. Onslow soils are strongly acidic. The Norfolk, Onslow and Goldsboro soils formed from clay




rich sediment that was low in silt and sand. Autryville, Lenoir (Le) loam, Lynchburg (Ly) fine sandy
loam, Grifton (Gt) fine sandy loam, Marvyn (MaC), Muckalee (Mk), Rains (Ra), and Craven (Cr)

soils are also included in this association.

Bohicket-Newhan Association

The Bohicket-Newhan association covers 3 percent of Onslow County on the barrier islands and tidal
marshes between the mainland and islands. Bohicket-Newhan soils consist of 55 percent Bohicket
(Bo) soils and 20 percent Newhan (NeE) soils. The remainder of the association are the minor soils

types Carteret (Ca), Yaupon (YaA) sandy loam, Corolla (Co) sand and Duckston (Dc) muck.

Located in tidal marshes, the nearly level Bohicket soils are very poorly drained, silty clay loams
underlain by silty clay and loamy sand. Bohicket soils are slightly acidic to alkaline. Bohicket soils
are mineral rich soils that were formed from sediment that had a high content of clay and silt but
were continuously flooded by tides. Newhan soils form dunes and are nearly level to steep. These
very well drained, mildly alkaline sands are located on the barrier islands. Newhan soils formed from

the same parent material as the Leon, Murville and Kureb soils.
Croatan Association

In the northeastern and south-central portions of Onslow County, Croatan Association soils occur in
circular depressions and interstream areas. Croatan (CrB) soils cover 8 percent of Onslow County
and consist of 75 percent Croatan soils and 25 percent of minor soils of lesser extent. These minor

soils include Murville (Mu), Pantego (Pn) mucky loam, Torhunta (To), and Leon (Ln) types.

This association is not found at MCB, Camp Lejeune, however individual soil types from this

association are scattered throughout the base and occur in other soil associations.

Croatan soils are very poorly drained mucks underlain by mucky sandy loam, sandy clay loam and
sandy loam. The Croatan soils are extremely acidic and nearly level. This soil type formed from
thick accumulations of organic material.

Rains-Woodington-Torhunta Association

Fourteen percent of the soils in Onslow County are classified in the Rains-Woodington-Torhunta

Associations. This association is present in large interstream areas in the north and some small areas




I

in the western side of Onslow County. The association is 37 percent Rains (Ra), 30 percent
Woodington (Wo), 28 percent Torhunta (To) and 5 percent Pantego, Croatan, Murville, Stallings and
Lynchburg. This association is not found at MCB, Camp Lejeune, however individual soil types

from this association are scattered throughout the base and occur in other soil associations.
Rains soils are strongly acidic, poorly drained, fine sandy loams at the surface underlain by a sandy

clay loam subsoil. Rains soils are found in smooth, broad interstream areas. Woodington soils, also
found in smooth, broad interstream areas, are strongly to extremely acidic, loamy fine sands underlain
by fine sandy loams. Woodington soils are poorly drained. The very poorly drained, fine sandy
loam, Torhunta soils occur in wide interstream areas. Torhunta soils are also strongly to extremely
acidic. The major soils in this association formed from parent material that was rich in sand with low

to moderate amounts of clay.







Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BGO1
COORDINATES: EAST:  2462237.504 NORTH: 359952.604
ELEVATION SURFACE:
Rig: Tripod Geoprobe Depth to
Split | Casing | Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/11/00 6 Sunny 75 5.5
Length 2.0
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = AirRotary C= Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft.,%)
i SILTY SAND, fine, dk brown, dry. B
I _ | S-1 1 BASE-BG01-00 collected at 0.0-1.0 ft, bgs |
| 50% 1.8
2 2.0 SAND, v fine, It grey, trace silt, dry. 20
3 _— S-2 2 SAND, fine, dk grey and black, some silt, dry. _:
B 100% BASE-BG01-02 collected at 3.5-5.5 ft, bgs _
4 4.0 ]
| Note: silt content decreasing, wet at 5.5". ]
5 | S-3 1.9 ]
| 95% _
6 6.0 6.0
_ End of Boring at 6.0 B
7 pa— —
8 — ]
9 o— am—
10 |
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG01  SHEET1OF 1




Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG02
COORDINATES: EAST: 2479769.658 NORTH: 364124.576
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing | Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/13/00 8 Sunny 80 7.9
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = Air Rotary C= Core It=1light MSL = mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
N SAND, fine, it brown, trace to no silt, dry. ]
1] S-1 1.2 |Note: damp at 1.6". ]
_ 60% BASE-BG02-00 collected at 0.0-1.0 ft, bgs _
2 2.0 2.0
] SAND, fine, brown and grey mottled, little silt, trace clay, damp. ]
3 ] S-2 1.5 |Note: iron staining. ]
B 75% 3.8
4 4.0 |
a SAND, fine, 1t grey, trace silt, trace clay, damp. Note: iron staining. ]
5 1 S-3 | 30 O R 5.5
i 55% |
6 6.0 SAND, fine, brown and grey, trace silt, trace clay, damp. ]
7 ] S-4 1.2 ]
B 60% BASE-BG02-03 collected at 7.5-7.9 ft, bgs 7.5
8 8.0 CLAY, grey, trace silt, with med sand pockets. Wet at 7.9". 8.0
| End of Boring at 8.0 _
9 pR—— Prme——
10 | ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG02  SHEET 1 OF _1_




Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BGO03
COORDINATES: EAST:  2481966.334 NORTH: 363359.009
ELEVATION SURFACE:
[Rig:  Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (¥t.) (Ft.)
Size (ID) 1.5" 7/13/00 6 Sunny 80 NA
Length 2.0'
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v =very bgs = below ground surface
R = AirRotary C= Core It = light MSL = mean sea level
D = Denison P =Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. [ (Ft.,%)
| SAND, fine, It brown, trace silt, trace roots, dry. ]
1] S-1 1 BASE-BG03-00 collected at 0.0-1.0 ft, bgs ]
| 50% |
2 2.0 ]
3 ] s2 | 15 3.0
B 75% |
4 4.0 CLAY, brown and grey mottled, some silt, trace sand, damp. |
| Note: iron staining and root/organic material present. _
5 S-3 1 BASE-BG03-02 collected at 4.0-6.0 ft, bgs |
B 50% B
6 6.0 6.0
a End of Boring at 6.0' |
7 pu— —
8 _| _—
9 pa— p—
10_ _

DRILLING COMPANY Parratt-Wolff

DRILLER:

Brian Waters and Jim Wheelin

BAKER REP.: James S. Culp
BORING NO.: BASE-BG0O3  SHEET 10F 1
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TEST BORING RECORD

Baker Environmental

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG04
COORDINATES: EAST: 2469063.026 NORTH: 359364.058
ELEVATION SURFACE:
Rig: Tripod Geoprobe Depth to
Split | Casing | Augers Core Date | Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/11/00 6 Sunny 75 NA
Length 2.0
Type Stainless
Hammer Wt.{ NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium fi or ' = feet
T = Shelby Tube W = Wash Vv = very bgs = below ground surface
R=AirRotary C=Core It =light MSL~= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type& | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
] SAND, fine, dk brown, little silt, dry. _
1 _] S-1 1.4 BASE-BG04-00 collected at 0.0-1.0 ft, bgs ]
| 70% |
2 2.0 2.0
3 __: S-2 0.8 |SAND, fine, grey and It brown, trace-little silt, moist. _:
N 40% BASE-BG04-02 collected at 3.5-5.5 ft, bgs _
4 4.0 4.0
5 _: S-3 2 SAND, fine, It grey, trace silt, wet. _—
i 100% |
6 6.0 6.0
] End of Boring at 6.0’ B
7 p— R—
8 pa— pa—
9 u— —
10 _| ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG04  SHEET 1OF 1_




Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BGO5
COORDINATES: EAST:  2476054.307 NORTH: 357208.711
ELEVATION SURFACE: NA
| Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress ‘Weather Water
Spoon Barrel Ft.) (Ft.)
Size (ID) 1.5" 7/13/00 6 Sunny 80 NA
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = AirRotary C=Core It =1light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft.%)
B SAND, fine, It brown, trace silt, trace roots, dry. _
1] S-1 1 BASE-BG05-00 collected at 0.0-1.0 ft, bgs ]
N 50% n
2 2.0 __2.0]
i SAND, fine, brown, trace silt, dry. "~ 2.1
3] S-2 1 SILTY CLAY, brown, trace fine sand, damp. |
i 500 | s,
4 4.0 CLAY, brown and grey, little silt, trace fine sand, damp. ]
5 ] S-3 138 BASE-BG05-02 collected at 4.0-6.0 ft, bgs |
| 90% _
6 6.0 6.0
N End of Boring at 6.0' B
7 —
8 _ _
9 _] —
10_] _
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: BORING NO.: BASE-BG05  SHEET 10F 1

Brian Waters and Jim Wheelin



TEST BORING RECORD

Baker Environmental

PROJECT: MCB Camp Lejeune Base Background

PROJ. NO.: 62470-371 BORING NO.: BASE-BG06
COORDINATES: EAST:  2487311.381 NORTH: 361943.952
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather Water
Spoen Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/13/00 10 Sunny 80 9.7
Length 2.0
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium fi or ' = feet
T = Shelby Tube W = Wash v = Very bgs = below ground surface
R=AirRotary C= Core- lt=light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
e Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description Ft. MSL)
No. (Ft.,%)
SILTY SAND, fine, It brown, gravel intermixed in top 0.5', dry. ]
1 _ ] S-1 1 BASE-BG06-00 collected at 0.0-1.0 ft, bgs ]
B 50% | 1.8
2 |20 [SILT, fine, brown, trace fine sand, ary. ]
3 ] S-2 1 ]
N 50% |
4 4.0 ]
_ 4,
5 | S-3 1.8 [SAND, fine, It brown and grey, little silt, dry. ]
N 90% |
6 6.0 ]
7 ] S-4 1.6 7.0
R 80% |
8 8.0 SAND, fine, It brown and grey, dry. Note: no silt, iron staining, 1
9 | S-5 17 BASE-BG06-04 collected at 9.0-10.0 ft, bgs ]
] 85% |Note: wetat9.7'. |
10 1100 10.0
End of Boring at 10.0'

/7 DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG06  SHEET 1 OF _1_




Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG07
COORDINATES: EAST:  2491127.672 NORTH:  363809.115
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather Water
Spoon Barrel (Ft.)
Size (ID) 1.5" 7/13/00 Sunny 80 8
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v =very bgs = below ground surface
R = Air Rotary C= Core 1t = light NA= non-applicable
D = Denison P =Piston dk = dark MSL= mean sea level
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type& | Rec. Visual Description (Ft. MSL)
No. | (Ft..%)
B SAND, fine, dk grey, some silt, dry. _
1] S-1 1.2 BASE-BG07-00 collected at 0.0-1.0 ft, bgs ]
B 60% _
2 A I R 2.0
| SAND, fine, grey, iron stained, trace-little silt, trace roots, dry-damp. _
3 ] S-2 2 |Note: iron staining. L
] 100% _
4 4.0 ]
5 ] 8-3 1 ]
B 50% |
6 6.0 1 b 6.0]
] BASE-BG07-03 and -03-DUP collected at 5.0-7.0 ft, bgs _
7 S-4 0.7 |CLAYEY SAND, fine, It grey, trace silt, moist to wet at 8.0". |
i 35% _
8 8.0 8.0
i End of Boring at 8.0' _
9 e ———
10 | |
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORINGNO.: BASE-BG07  SHEET 1OF _1_
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TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study

PROJ.NO.: 62470-371 BORING NO.: BASE-BG08
COORDINATES: EAST:  2488712.248 NORTH:  356993.673
ELEVATION SURFACE: NA
Rig: Ingersol-Rand Truck Mount Depth to
Split | Casing| Augers Core Date Progress Weather (F) ‘Water
Spoon Barrel - (Ft.) (Ft.)
Size (ID) 1.5" 7/16/00 12 Partly Cloudy 75 11
Length 2.0'
Type Stainless
Hammer Wt.{| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core It =light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft.,%)
| SAND, fine, trace silt, grass roots (topsoil). 0.2
1 _] S-1 2 BASE-BG08-00 COLLECTED AT 0.0-1.0 ft, bgs ]
] 100% |SAND, fine, yellowish brown, trace silt, damp. |
2 2.0 —
3] S-2 13 ]
N 65% |
4 4.0 4.0
B CLAY, yellowish brown, little fine sand, semi-plastic, damp. ]
5 S-3 1.9 |
B 95% _
6 6.0 ]
7 ] S-4 2 _
N 100% 7.
8 8.0 |
_ SAND, fine, It grey, trace silt, moist. _
9 | S-5 2 |Note: orange staining layers at 8.0". ]
B 100% _
10 _}10.0 ]
Match to Sheet 2

DRILLING COMPANY Parratt-Wolff BAKER REP.: David Schilling
DRILLER:  Arnie Chapel and Jesse Kaulferf BORING NO.: _BASE-BGO8  SHEET 1OF 2_




Pk

P

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
CTONO.: 62470-371 BORING NO.: BASE-BGO8
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' =feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core It=1light MSL= mean sea level
D =Denison P =Piston N =No Sample dk = dark
Sample | Sample Elevation
Depth (Ft.) | Type& | Rec. Visual Description Ft. MSL)
No. (Ft.,.%)
10 Match to Sheet 1
B BASE-BG08-05 COLLECTED AT 10.0-11.0 ft, bgs _
11 _ | S-6 1.7 10.7
_ 85% |SAND, fine, grey, semi-plastic, wet. |
12 12.0
| End of Boring at 12.0' ]
13 | ]
14| ]
15_ ]
16 | ]
17| ]
18 _| ]
19 | ]
20 | ]
21 ] ]
22 | ]
23 | ]
24 ] ]
25 | ]
26 _| _
27 _ _
28 | _
29 ] _]
DRILLING COMPANY: Parratt-Wolff BAKER REP.:  David Schilling
DRILLER: Arnie Chape] and Jesse Kaulferf BORING NO.: BASE-BG08 SHEET 2 OF 2_




TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study

PROJ NO.: 62470-371 BORING NO.: BASE-BG09
COORDINATES: EAST:  2501634.939 NORTH:  354858.386
ELEVATION SURFACE: NA
Rig: CME-35 Truck Mount Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/14/00 12 Sunny 85 11.9
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = Air Rotary C=Core 1t =light MSL~= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
| SAND, fine, grey, trace silt, dry. |
1 | S-1 1.5  [Note: color change to It brown and trace gravel at 1.6". ]
i 75% BASE-BG09-00 COLLECTED AT 0.0-1.0 ft, bgs |
2 2.0 .
3] S-2 13 34
] 65% |SAND, fine, brownish red, little silt, trace roots, damp. |
4 4.0 4.0
5 ] S-3 1.6 ]
] 80% |SAND, fine, It grey and tan, trace silt, damp. B
6 6.0 |
7 __-: S-4 1.6  [Same, except, trace to no silt at 6.0". _—
| 80% N
8 8.0 1
9 ] S-5 1.3 ]
B 65% ]
10 10.0 Same, except, trace clay at 9.3,
Match to Sheet 2
A7 DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER: Brian Waters and Jim Wheelin BORING NO.: _BASE-BG09  SHEET 10F 2_




TEST BORING RECORD

Baker Environmental

PROJECT: MCB Camp Lejeune Base Background Study
CTONO.: 62470-371 BORING NO.: BASE-BG09
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor' =feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core It = light MSL= mean sea level
D =Denison P =Piston N = No Sample dk = dark
Sampie { Sample Elevation
Depth (Ft.) | Type& | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
10 Match to Sheet 1 10.0
11 _] S-6 1.6 BASE-BG09-05 COLLECTED AT 10.0-12.0 f¢, bgs N
| 80% |Same, except wet at 11.9' |
12 120 12.0
B End of Boring at 12.0' N
13 _ ] ]
14| _
15 ] _]
16 | _
17 _] N
18] ]
19 _ _
20 _] ]
21 _ ]
22 | ]
23| N
24 | ]
25 N
2% _| ]
27 | ]
28 | ]
29 _ _
DRILLING COMPANY: Parratt-Wolff BAKER REP.:  James S. Culp

DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG09 SHEET2 OF 2
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Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.; BASE-BGI10
COORDINATES: EAST:  2482035.305 NORTH: 354071.768
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (D) 1.5" 7/13/00 6 Sunny 80 NA
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core It =light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft..%)
| SAND, fine, grey, trace silt, little roots, dry. _
1] S-1 1.3 BASE-BG10-00 collected at 0.0-1.0 ft, bgs 1.0
i 65% |
2 2.0 SAND, fine, brown, little-some silt, dry. 2.0
3 ] S-2 1.7  |SAND, brown, little silt, damp. ]
i 85% B
4 4.0 .
5 S-3 1.8 5.0]
a 90% |SAND, fine, white, no silt, damp. _
6 6.0 BASE-BG10-02 collected at 5.0-6.0 ft, bgs 6.0
] End of Boring at 6.0' ]
7 e —
8 — —
9 Ju— ——
10 _| ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG10  SHEET 10F 1_




TEST BORING RECORD

Baker Environmental

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG11
COORDINATES: EAST:  2458611.130 NORTH: 349321.815
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing | Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/11/00 8 Sunny 75 NA
Length 2.0'
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R =AirRotary C=Core 1t =1light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
B SAND, fine, It brown, trace silt, dry. _
1 _ | S-1 1.4 BASE-BG11-00 collected at 0.0-1.0 ft, bgs L
| 70% ]
2 2.0 ]
3 | S-2 1.8 |Note: trace-little silt. |
_ 90% |
4 4.0
] Note: It brown-grey at 4.0". -ﬂ
5 S-3 14 ]
] 70% 538
6 6.0 CLAY, grey, little, fine, sand stringers, some silt, damp. ]
| BASE-BG11-03 collected at 5.0-7.0 ft, bgs |
7 ] S-4 1.3 Note: moist at 6.0-8.0". _
| 65% a
8 8.0 8.0
] End of Boring at 8.0' ]
9 —— e
10 | —
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG11  SHEET1 OF 1




TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG12
COORDINATES: EAST:  2463291.244 NORTH: 351910.395
ELEVATION SURFACE: NA
| Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/11/00 10 Sunny 75 9.7
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = AirRotary C=Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
SAND, fine, It grey, tracesilt dry. oo 0.7]
1] S-1 1.8 |SILT, fine, brown, little to some very fine sand, dry. ]
J 90% |Note: silt content decreasing, |
2 2.0 BASE-BG12-00 collected at 0.0-1.0 ft, bgs ]
2.
3 ] S-2 1.5 [SAND, itbrown twming grey, some sit, dry. |
* 75%  |Note: silt content deereasing, _ _ __ __ e 3.3
4 4.0 SAND, fine, lt grey, trace silt, dry.
5] S-3 2 |
| 100% |SAND, very fine, It grey-white, trace silt, moist-damp. |
6 6.0 ]
7 | S-4 1.7 ]
B 85% B
8 8.0 -
9 | S-5 1.6 BASE-BG12-04 collected at 8.7-9.7 ft, bgs ]
_ 80% {Note: wet at 9.7 _
10 ]10.0 10.0
End of Boring at 10.0'
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BGI12 SHEET 1 OF 1_




TEST BORING RECORD

PROJECT: MCB Camp Lejeune BASE Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG13
COORDINATES: EAST: 2460326.590 NORTH: 343563.813
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/11/00 8 Sunny 85 NA
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core It=1light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft.,%)
SAND, fine, dk brown, trace-little silt, dry. 0.5
1 _j S-1 1.7 |SAND, fine, reddish brown, little-some silt, dry. ]
B 85% BASE-BG13-00collected at 0.0-1.0 ft, bgs |
2 2.0 2.0
B SILTY SAND, brown and grey, trace-little clay, damp.
3] S-2 1 Note: clay content increasing with depth. _j
] 50% |
4 4.0 4.0
B CLAYEY SILT, trace sand, damp. _
5 ] S-3 ) 0 5.5
i 80% B
6 6.0 CLAY, brown and grey, trace-little silt, trace sand, moist-wet.. .
N BASE-BG13-03 collected at 5.0-7.0 ft, bgs ]
7 ] S-4 1 Note: moist at 6.0-8.0". ]
_ 50% B
8 8.0 8.0
] End of Boring at 8.0 ]
9 —— ————
10 _] _
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORINGNO.: BASE-BG13  SHEET 10F _1_




TEST BORING RECORD

Baker Environmental

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG14
COORDINATES: EAST:  2466021.828 NORTH: 349952.637
ELEVATION SURFACE: NA
[Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/12/00 4 Cloudy 75 3.8
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C= Core 1t = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
1| S-1 1.2 |SAND, fine, dk brown, litte sil, trace roots, dry. 7
N 60% BASE-BG14-00 collected at 0.0-1.0 ft, bgs _
2 2.0 ]
3 ] S-2 1 N
_ 50% BASE-BG14-01 collected at 3.0-4.0 ft, bgs _|
4 4.0 Wet at 3.8, 4.0
] End of Boring at 4.0 ]
5 ——— D ——
6 _| |
7 _ _
8 _| _
9 _] _
10 | N
”””” DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG14 SHEET 1 OF 1
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Bake! vironmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG15
COORDINATES: EAST:  2493167.954 NORTH: 351762.190
ELEVATION SURFACE: NA
Rig: Ingersol-Rand Truck Mount Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/16/00 12 Partly Cloudy 75 9
Length 2.0'
Type Stainless
Hammer Wt.{ NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = Air Rotary C= Core 1t = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sampie | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | Ft.,%)
i SAND, fine, trace silt, grass roots (topsoil). 0.2
1 _ | S-1 0.9 BASE-BG15-00 COLLECTED AT 0.0-1.0 ft, bgs _
B 45% |SAND, fine, dk greyish brown, trace silt, damp. B
2 2.0 ]
3] S-2 13 ]
_ 65% ]
4 4.0 4.0
| CLAY, grey with orange mottling, trace fine sand, semi-plastic, damp. ]
5 ] S-3 0.7
B 35% BASE-BG15-03 COLLECTED AT 5.0-6.0 ft, bgs T_
6 6.0 ]
] 7.
7 ] S-4 2 CLAY, and SAND, fine, grey, semi-plastic, damp. ]
R 100% _
8 8.0 8.0
_ CLAY, grey with orange moitling, some fine sand, semi-plastic, moist. |
9 | S-5 2 BASE-BG15-06 COLLECTED AT 8.0-9.0 ft, bgs ]
| 100% |
10 110.0 10.0
Match to Sheet 2
DRILLING COMPANY Parratt-Wolff BAKER REP.: David Schilling
DRILLER:  Arnie Chapel and Jesse Kaulferf BORING NO.: _BASE-BG1S ~ SHEET 10F 2_




Baker Environmental

TEST BORING RECORD

PROIJECT: MCB Camp ejeune Base Background Study
CTONO.: 62470-371 BORING NO.: BASE-BG15
SAMPLE TYPE DEFINITIONS

S = Split Spoon A = Auger med = medium ftor ' =feet

T = Shelby Tube W = Wash Vv = very bgs = below ground surface

R =AirRotary C=Core It =light MSL= mean sea level

D = Denison P = Piston N =No Sample dk = dark
Sample | Sample ‘ Elevation
Depth (Ft.) | Type& | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
10 Match to Sheet 1
11| S-6 2 |CLAY, interbedded sand layers, blueish grey, plastic, wet. ]
N 100% ]
12 _j12.0 12.0
_ End of Boring at 12.0' _

13 | ]
14_] ]
15 _] ]
16 _] ]
17_] _
18 _] _
19 _ _
20 _] _
21 _ ]
2 _
23 _ _
24 _ ]
25 _| _
26 _| _]
27 _| |
28 _| _
29 _] _]

DRILLING COMPANY: Parratt-Wolff

DRILLER:

Arnie Chapel and Jesse Kaulferf

BAKERREP.:  David Schilling
BORING NO.: BASE-BGIS SHEET 2 OF 2
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TEST BORING RECORD

Baker Environmental

PROJECT: MCB Camp Lejeune Base Background Study

PROJ.NO.: 62470-371 BORING NO.: BASE-BG16
COORDINATES: EAST;  2489753.293 NORTH: 345423.123
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/13/00 8 Sunny 80 8
Length 2.0
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R= AirRotary C = Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description {Ft. MSL)
No. (Ft.,%)
_ SAND, fine,lt brown, some silt, dry. _
1 _ | S-1 13 BASE-BG16-00 collected at 0.0-1.0 ft, bgs ]
N L 1.8]
2 _|20 SILT, fine, reddish brown, trace sand race ooy, drydamp.___________ """
3 _j S-2 1.2 |SAND, fine, trace silt, damp. _t
B 60% ]
4 40 4.0]
5 S-3 2 N
—_ 100% |SAND, fine, white-brown, damp. |
6 6.0 ]
] Note: med and fine grained at 5.7' becoming more brown in color.F60 _
7 ] S-4 15 L
_ 75% BASE-BG16-03 collected at 7.0-8.0 ft, bgs |
8 8.0 Wet at 8.0". 8.0
_ End of Boring at 8.0' _
9 po— peos—
10_] ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG16_ SHEET 1 OF Y




TEST BORING RECORD

Baker Environmental

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG17
COORDINATES: EAST:  2493294.734 NORTH: 345170.674
ELEVATION SURFACE: NA
| Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/13/00 10 Sunny 80 9.9
Length 2.0'
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = AirRotary C= Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
o Sample | Sample Elevation
‘ Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. Ft.,%)
SAND, fine, It brown, trace to no silt, dry. ]
1 _| S-1 1.2 BASE-BG17-00 collected at 0.0-1.0 ft, bgs ]
B 60% | 2
2 2.0 !
3 __ S-2 1.4 |SAND, fine, It brown, trace silt, damp. _:
i 70% B
4 4.0 |
5 ] S-3 1.8 ]
] 90%  [Note: color change to white. ]
6 6.0 ]
7 _: S-4 1.3 BASE-BG17-04, -04-DUP, -04-MS/MSD collected at 7.0-9.0 ft, bgs ___
650 | 7.51
8 |80 CLAY, fine, It grey with iron staining, trace fine sand, little silt, damp-moist. ]
9 ] S-5 1.1 9.0]
o 55% |SAND, fine, It grey, trace silt, moistto wet at 9.9 ]
10 [10.0 10.0
End of Boring at 10.0°
/77 DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER: Brian Waters and Jim Wheelin BORING NO.: _BASE-BG17  SHEET 10F _1_
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Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG13
COORDINATES: EAST:  2504053.122 NORTH: 350332.206
ELEVATION SURFACE: NA
| Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
' Spoon Barrel (Ft.)
Size (ID) 1.5" 7/14/00 Sunny 80 5
Length 2.0'
Type Stainless
Hammer Wt.;] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINFTIONS
S = Split Spoon A = Auger med = medium ftor' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core It =1light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
a SAND, fine, grey, trace silt, little roots, dry. _
1 S-1 1.6 [BASE-BG18-00 collected at 00-1.0 ft, bes 1.0
_ 80% n
2 2.0 SAND, fine, brown, iron staining prevalent, trace to no silt, dry. __J
3 _: S-2 1.9  |Note: no iron staining and tan in color at 2.0". ]
i 95%
4 |40 ]
| BASE-BG18-02, -02-DUP and -02-MS/MSD collected at 3.0-5.0 ft, bes ]
5 ] S-3 1 L
N 50% |Wetats.0. _
6 6.0 6.0
| End of Boring at 6.0' ]
7 _| —
8 _| —
9 ] ]
10 _ |
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRIULER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BGI8 SHEET 1OF 1
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Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG19
COORDINATES: EAST:  2503007.750 NORTH: 342108.143
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/14/00 8 Sunny 85 8
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = AirRotary C=Core It =light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft..%)
N SILT, grey, little fine sand, trace gravel, dry.
1 _] S1 | L5 | BASE-BG19-0 collected st0.0-10ftbes ___ ____________ 10
N 75% B
2 2.0 SILT, fine, brown, trace fine sand, dry. ]
3 __ S-2 1.8  |Note: brown and tan with iron staining at 2.0" ]
| 90% ]
4 4.0 ]
5 ] $-3 L 5.0
i 50% |CLAY, It grey, little silt, trace fine sand, damp. 55
6 6.0
i SAND, fine to v fine, white, no silt, damp. ]
7 ] S-4 O 6.7]
_ 65% BASE-BG19-03 collected at 7.0-8.0 ft, bgs _
b 8.0 SAND, fine, tan and grey, trace silt, moist to wet at 8.0". 8.0
N End of Boring at 8.0' ]
9 e —
10 ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER:  Brian Waters and Jim Wheelin BORINGNO.: BASE-BG19  SHEET 10F 1_




Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG20
COORDINATES: EAST:  2519657.520 NORTH: 353053.611
ELEVATION SURFACE: NA
Rig: CME-35 Truck Mount Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/16/00 8 Sunny 85 3.5
Length 2.0
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = Air Rotary C= Core 1t = light MSL= mean sea level
D =Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description {Ft. MSL)
No. (Ft.,%)
_ SAND, fine, It brown becoming mottled with It grey, trace silt, trace, ]
I | S-1 1.6  {organics (roots) dry. ]
A 80% BASE-BG20-00 collected at 0.0-1.0 ft, bgs |
2 2.0 Same except It grey mottled with dk brown ]
i BASE-BG20-01 collected at 2.0-3.0 ft, bgs 2.
3 _ | S-2 1.3 |SAND, fine, grey-brown, little-some clay, trace organics (roots), moist. ]
i 65% 3.4
4 4.0 SAND, fine, brown, some silt, trace clay, some organics (roots), wet at 3.5". 4.0
_ PEAT, black-brown, some fine sand, wet. |
5 S-3 2 ]
B 100% 52
6 6.0 ]
] SAND, fine, It grey mottled with orange-yellow becoming yellow-brown, wet. |
7 ] S-4 2 !
B 100% ]
8 8.0 8.0
i End of Boring at 8.0" ]
9 — —
10_] _
DRILLING COMPANY Parratt-Wolff BAKER REP.: Nathanael Barta
DRILLER:  Louis Lefever and Justin Abreu BORING NO.: BASE-BG20  SHEET 10F 1




TEST BORING RECORD

aker Environmental

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG21
COORDINATES: EAST:  2514315.169 NORTH:  337605.836
ELEVATION SURFACE: NA
| Rig: Tripod Geoprobe Depth to
Split | Casing | Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/15/00 6 Sunny 80 5
Length 2.0' storm
Type Stainless approaching
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v =very bgs = below ground surface
R = Air Rotary C= Core it = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. Ft.,%)
_ SAND, fine, grey, trace silt, dry. |
1 _ S-1 14 BASE-BG21-00 collected at 0.0-1.0 ft, bgs ]
B L0 I 1.8
2_120 SILYY SAND, fine, brown, damp. _ _ _ _ _ _ _ oo 2.0]
3 _— S-2 1.8 |SAND, fine, It brown, little to trace silt, damp. _:
B 9006 | o o o e i __33
4 4.0 CLAY, It grey, some sand, trace silt, damp to moist. 4,0_
_ SAND, fine, It grey, trace silt, trace clay, moist. _
5 _] S-3 1 - == - BASE-BG21-02 collected at 4.0.50ft bgs _ _ _ _ __ _ ________ 5.0}
B 50% |SAND, fine, It brown,trace silt, wet at 5.0". ]
6 6.0 6.0
| End of Boring at 6.0' ]
7 ] PrSu——
8 — —
9 _] —
10 _| ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER:  Brian Waters and Jim Wheelin BORING NO.: _BASE-BG21  SHEET1OF _1_




TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG22
COORDINATESR: EAST:  2499714.837 NORTH: 342147.125
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing{ Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/14/00 10 Sunny 85 9.8
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = AirRotary C = Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
. Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft,%)
] SAND, fine, grey, dry. A
1 _ S-1 B BASE-BG22-00 collected 2t 0.0-1.0ft,bgs  __ __ ___ _ _ _ - 10|
i 75% ]
2 2.0 SAND, fine, brown, little silt, dry. ]
3 ] S-2 1.6  |Note: tree roots and iron staining at 2.0’ _—
i 80% A
4 4.0 ]
N T T PR 43|
5 | S-3 1 ]
_ 50% |SILT, grey, little clay, trace sand, damp. |
6 6.0 —
7 _| S-4 1.3 ]
] 65% | 7.8
8 8.0 SAND, fine, white, damp to wet at 9.8". ]
5 | S-5 12 BASE-BG22-04 collected at 8.5-9.5 ft, bgs N
i 60% |
10 {10.0 Wet at 9.8". 10.0
End of Boring at 10.0"
~7 DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG22  SHEET 1OF _1_




TEST BORING RECORD

Baker Environmental

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG23
COORDINATES: EAST:  2460513.902 NORTH: 341789.258
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing | Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/11/00 6 Sunny 75 4.8
Length 2.0'
Type Stainless
Hammer Wt.f NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = AirRotary C= Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. Ft.,%)
] SAND, fine, dk brown, trace silt, trace to little roots, dry. 0.5
I _] S-1 1.4 BASE-BG23-00 collected at 0.0-1.0 ft, bgs ]
B 70% |SAND, fine, brown, trace silt, dry. |
2 2.0 —
_ BASE-BG23-01 collected at 1.0-3.0 ft, bgs _]
3] S-2 0.9 {Note: Wet at 3.5', color changes to grey. ]
R 45% —
4 4.0 |
] 4.
5 ] S-3 2 SILT, grey, little fine sand, trace clay, wet. ]
i 100% B
6 6.0 6.0
] End of Boring at 6.0 ]
7 —— pE——
8 _] _
9 — —
10 | ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG23 SHEET 10OF _1_
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Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG24
COORDINATES: EAST:  2471163.182 NORTH: 337823.832
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/12/00 4 Cloudy 75 3
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor'=feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = Air Rotary C = Core 1t = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
B SILT, fine, dk brown, little fine sand, some roots, dry. 0.5
1 _ S-1 1 BASE-BG24-00 collected at 0.0-1.0 ft, bgs |
| 50% |SAND, fine, It grey, trace to no silt, damp. ]
2 2.0 2.0
_ BASE-BG24-01 collected at 2.0-3.0 ft, bgs _
3 ] S-2 2 SAND, fine dk brown, little silt, moist to wet at 3.0". ]
N 100% |
4 4.0 4.0
] End of Boring at 4.0’ _
5 — et
6 _] _|
7 prw— —
8 pose— Ee——
9 _| _
10_] _
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG24  SHEET 1OF 1




7

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG25
COORDINATES: EAST:  2496298.395 NORTH: 333823.581
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing [ Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/14/00 4 Cloudy 75 4.1
Length 2.0'
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft.,.%)
| SAND, fine, grey, trace silt, little roots, dry. |
1 S-1 1.1 BASE-BG25-00 collected at 0.0-1.0 ft, bgs |
| 55% B
2 2.0 2.0
3 __: S-2 1.3 |SAND, fine, brown, damp. _:
_ 65% BASE-BG25-01 collected at 3.0-4.0 ft, bgs _
4 4.0 Wet at 4.1", 4.0
| End of Boring at 4.0' |
5 ——d —
6 st ety
7_| _
8 _| _
9 e PR
10 | N
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Cuip
DRILLER: Brian Waters and Jim Wheelin BORING NO.: _BASE-BG25 SHEET1OF 1




TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG26
COORDINATES: EAST:  2504445.691 NORTH: 335468.524
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing | Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/14/00 6 Sunny 85 5.8
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = Air Rotary C=Core It=light MSL = mean sea level
D =Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (t. MSL)
No. (F1.,%)
_ SAND, fine, 1t grey, trace to no silt, trace roots, dry. ]
T _ ] S-1 1 BASE-BG26-00 collected at 0.0-1.0 ft, bgs ]
| 50 b 1
2 2.0
B SILT, brown, trace sand, dry. —:
3 ] S-2 | 3.0
N 75% |
4 4.0 SAND, fine, It brown, trace silt, damp. ]
_ Note: color change to It grey and tan. |
5 ] S-3 1 BASE-BG26-02 collected at 5.0-5.8 ft, bgs o
i 50% |
6 6.0 Wetat 5.8 6.0
_ End of Boring at 6.0’ _
7 et B
8 ———t ]
9 _| _
10 ]
<™ DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG26  SHEET 10F _1_
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TEST BORING RECORD

Baker Environmental

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG27
COORDINATES: EAST:  2506284.648 NORTH: 335649.456
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/14/00 12 Sunny 85 NA
Length 2.0"
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C= Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
] SAND, fine, It grey, trace silt, trace roots, dry.
1 _ S-1 1 Note: color change to brown at 1.8'.
R 50% BASE-BG27-00 COLLECTED AT 0.0-1.0 ft, bgs
2 2.0
3] S-2 11
i 55%
4 4.0
5 ] S-3 1.4  |Same, except iron staining at 4.0-6.0".
i 70%
6 6.0
7 ] S-4 1.3 |Same, except damp.
_ 65%
8 8.0
9 | S-5 1.6  {Same, except damp-moist at 8.0".
N 80% BASE-BG27-0S COLLECTED AT 9.0-10.0 ft, bgs
10 {10.0
Match to Sheet 2
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG27 SHEET 1 OF 2_




TEST BORING RECORD

Baker Enviro

PROJECT: MCB Camp Lejeune Base Background Study

CTONO.: 62470-371 BORING NO.: BASE-BG27
SAMPLE TYPE DEFINITIONS

S = Split Spoon A = Auger med = medium ftor'=feet

T = Shelby Tube W =Wash v = very bgs = below ground surface

R=AirRotary C=Core It = light

D =Denison P =Piston N =No Sample dk = dark
Sample | Sample Elevation
Depth (Ft.) | Type& | Rec Visual Description (Ft. MSL)
No. (Ft.,%)
10 Match to Sheet 1 10.0
11 _| $-6 12 ]
B 60% |Same B
12 |12.0 12.0
| End of Boring at 12.0 n
13 | -
14_ _
15 ]
16 _| _
17 ] ]
18 _| ]
19 ] ]
20 | ]
21 _ ]
22 ] ]
23 | _
24 _] _
25 _] ]
26 _| ]
27 ] _
28 | ]
29 | ]
DRILLING COMPANY: Parratt-Wolff BAKER REP.:  James S. Culp

DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG27 SHEET 2 OF 2_




TEST BORING RECORD

Baker Environmental

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG2§
COORDINATES: EAST:  2530615.501 NORTH: 334539.505
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/15/00 6 Partly Sunny 85 5
Length 2.0'
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v =very bgs = below ground surface
R = AirRotary C= Core 1t = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft.,%)
i SILT, brown, trace sand, trace to little roots, damp. 0.5
1 S-1 12 BASE-BG28-00 collected at 0.0-1.0 ft, bgs ]
B 60% {SAND, fine, It brown to brown, trace silt, dry. N
2 2.0 ]
3] S-2 | S 3.0
B 50% |SILT, brown, trace sand, trace to little clay, damp. ]
4 4.0 BASE-BG28-02 collected at 3.0-3.0 ft, bgs 4.0
5 ] S-3 1 |SILT and SAND, fine, brown, damp-moist. ]
B 50% |
6 6.0 6.0
] End of Boring at 6.0' _
7 — -,
8 D pra—
9 — QR
10 | ]
~ DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG28 SHEET 1 OF _1_




TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG29
COORDINATES: EAST: 2464953.434 NORTH: 333244.877
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/12/00 6 Sunny 75 6
Length 2.0
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R= AirRotary C=Core It = light MSL~ mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
. Sample | Sample Elevation
! Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft.,%)
N SAND, fine, brown, little silt, dry. 0.5
1 ] S-1 13 BASE-BG29-00 collected at 0.0-1.0 ft, bgs
| 65% |SAND, fine, It brown, trace silt, dry. ]
2 2.0 ]
3] S-2 16 | 3.3]
] 80% |SILT, grey and brown, trace fine sand, trace clay, damp-moist. |
4 4.0 ]
5 ] S-3 1.8 BASE-BG29-02 collected at 4.5-6.0 ft, bgs ]
| 90% B
6 6.0 Wet at 6.0' 6.0
] End of Boring at 6.0’ ]
7 — —
8 st ——
9 D nsnmt
10 | ]
"™ DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG29 SHEET 10F _1_
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| TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG30
COORDINATES: EAST:  2473907.939 NORTH: 331039.796
ELEVATION SURFACE: NA
[Rig:  Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/12/00 4 Cloudy 75 NA
Length 2.0'
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
o, Sample | Sample Elevation
‘ Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft..%)
B SAND, fine, black and grey, dry. 0.7
I _| S-1 1.4 BASE-BG30-00 collected at 0.0-1.0 ft, bgs ]
a 70% |SAND, fine, grey, dry-damp. B
2 2.0 2.0
] BASE-BG30-02 collected at 3.0-4.0 ft, bgs ]
3] S-2 1.1 |SAND, dk brown, trace silt, moist to wet. ]
| 55% [Note: organic rich silt. ]
4 4.0 Wet at 4.0". 4.0
| End of Boring at 4.0' ]
5 FR— puwm—.
6 puw— pm—
7_] _
8 — —e]
9 — —
10 | |
“™  DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG30 SHEET10F_1_




Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG31
COORDINATES: EAST:  2505302.351 NORTH: 324194.941
ELEVATION SURFACE: NA
[Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/16/00 10 Sunny 85 9.7
Length 2.0’
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash V = Very bgs = below ground surface
R=AirRotary C=Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
_ SAND, fine, It brown, trace silt, iron staining and nodules, trace roots, dry. _
I _] S-1 1.7 BASE-BG31-00 collected at 0.0-1.0 ft, bgs .
_ 85% |
2 2.0 |
3 __ S-2 1.8  |Note: silt content increasing. __:
i 90% |
4 4.0 ]
| Note: little silt, trace clay. |
5 1 S-3 1.2 ]
_ 60% ]
6 6.0 L
7 ] S-4 N 7.0]
B 55% B
8 8.0 SAND, fine, white, dry. 8.0
9 _; S-5 1.8 |SAND, fine, brown, trace silt, moist to wet at 9.7". _:
B 90% BASE-BG31-04 collected at 8.5-9.5 ft, bgs i
i0 {100 10.0
End of Boring at 10.0'
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG31  SHEET 1OF _1_




TEST BORING RECORD

Baker Environ éntal

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG32
COORDINATES: EAST:  2531300.585 NORTH: 326026.705
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (¥t.) (Ft.)
Size (ID) 1.5" 7/15/00 8 Rain 85 NA
Length 2.0
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor'=feet
T = Shelby Tube W = Wash v =very bgs = below ground surface
R = AirRotary C=Core It = light MSIL~= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
e Sample | Sample Elevation
' Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. Ft.,%) '
R SAND, fine, brown, trace silt, damp. _
I _ | S-1 1.2 BASE-BG32-00 collected at 0.0-1.0 ft, bgs |
i 60% |
2 2.0 ]
3] S-2 1.8 ]
i 90% |SAND, fine, reddish-brown, trace silt, damp. |
4 4.0 |
5 ] S-3 1.8 5.3
B 90% |SAND, fine, brown, trace silt, damp. 58
6 6.0 SAND, fine, dk brown, little silt, damp to moist.
| BASE-BG32-03 collected at 6.0-7.0 ft, bgs ]
7 ] S-4 1.9 |Note: moist at 6.0-8.0". 7.5
| 95% |SAND, fine, It brown, trace silt, moist. |
8 8.0 8.0
| End of Boring at 8.0 |
9 — R
10 | ]
~7> DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG32 SHEET1OF_1




Baker Environmentai

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG33
COORDINATES: EAST:  2511793.175 NORTH: 324794.582
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (¥t.)
Size (ID) 1.5" 7/14/00 8 Sunny 85 7.1
Length 2.0’
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C= Core It = light MSL~= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft.,%)
| SAND, fine, It grey-white, trace to no silt, dry. L
1] S-1 1.7 BASE-BG33-00 collected at 0.0-1.0 ft, bgs ]
i 85% _
2 2.0 |
_ Note: color change at 2.2". _
3 ] S-2 1 |
| 50% |
4 4.0 ]
5 | S-3 1.6 |Note: moistat4.0to 6.0". ]
i 80% BASE-BG33-02, -02-DUP and -02-MS/MSD collected at 4.0-6.0 ft, bgs |
6 6.0 ]
7 _: S-4 1 Note: wet at 6.0 to 8.0". _:
| 50% _
8 8.0
i End of Boring at 8.0' |
9 —— [e—
10 ] ]

DRILLING COMPANY Parratt-Wolff

DRILLER: Brian Waters and Jim Wheelin

BAKER REP.: James S. Culp

BORING NO.: BASE-BG33

SHEET 1 OF 1



TEST BORING RECORD

Baker Environmentai

PROJECT: MCB Camp Lejeune Base Background Study
PROJ.NO.: 62470-371 BORING NO.: BASE-BG34
COORDINATES: EAST: = 2520522.097 NORTH: 314150.609
ELEVATION SURFACE: NA
[Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/15/00 8 Sunny 80 NA
Length 2.0’
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor'=feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C= Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft.,%) :
_ SAND, fine, It brown, trace silt, dry-damp. ]
1 _ ] S-1 13 BASE-BG34-00 collected at 0.0-1.0 ft, bgs ]
i 65% ]
2 2.0 ]
3 S-2 1.8 ]
N 90% ]
4 4.0 ]
B Note: It brown to grey at 4.0". _
5 ] S-3 1.5 L
i 75% B
6 6.0 ]
] BASE-BG34-03 collected at 7.0-8.0 ft, bgs _
7 ] S-4 1.3 Note: moist at 6.0-8.0". ]
N 65% |
8 8.0 8.0
| End of Boring at 8.0 _
9 — ——
10| ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: _BASE-BG34  SHEET 1 OF _1_
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Baker Environmental

TEST BORING RECORD

PROJECT: ~ MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG35
COORDINATES: EAST:  2524201.886 NORTH: 311513.576
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft)
Size (ID) 1.5" 7/16/00 4 Sunny 85 3.9
Length 2.0'
Type Stainless
Hammer Wt.}] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash Vv = very bgs = below ground surface
R=AirRotary C= Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visnal Description (Ft. MSL)
No. | (Ft..%)
| SAND, fine, brown, iron staining, trace silt, trace roots, damp. _
1 _ S-1 2 BASE-BG35-00 collected at 0.0-1.0 £t, bgs |
N 100% _
2 _[20 .
_ BASE-BG35-01 collected at 2.0-3.0 ft, bgs ]
3 ] S-2 1.8 ]
] 90% |Note: wet at 3.9' ]
4 4.0 4.0
] End of Boring at 4.0' ]
5 ————d —T
6 —] —
7 pa— p—
8 — pRe———
9 — ——
10 | ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG35  SHEET 10F _1_
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Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG36
COORDINATES: EAST: 2517843.470 NORTH: 312906.158
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
' Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/15/00 6 Sunny 80 3.8
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = AirRotary C=Core 1t = light MSL~= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
- Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
N SAND, fine, It grey, trace silt, dry. ]
I _| S-1 1 BASE-BG36-00 collected at 0.0-1.0 ft, bgs ]
B 50% | o o L8
2 2.0 BASE-BG36-01 collected at 2.0-3.0 ft, bgs ]
_ SAND, fine, It brown, trace silt, damp. ]
3] S-2 1 ]
i 50% |
4 4.0 Wet at 3.8". L
5 | S-3 1.5 ]
B 75% _
6 6.0 6.0
] End of Boring at 6.0 ]
7 el ——
8 QS ——
9 ] ——
10 _| |
™ DRILLING COMPANY Parratt-Wolff BAKER REP.. James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG36  SHEET 1 OF _1_
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Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG37
COORDINATES: EAST:  2504577.387 NORTH: 317942.180
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoeon Barrel (Ft.)
Size (ID) 1.5" 7/16/00 Sunny 85 2.5
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
8 = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = AirRotary C=Core 1t = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sampie NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | Ft.,%)
_ SAND, fine, black and grey, trace silt, dry. |
1 S-1 1.1 BASE-BG37-00 collected at 0.0-1.0 ft, bgs ]
i 55% 1.9
2 2.0 SAND, fine, reddish brown, trace silt. ]
] BASE-BG37-01 collected at 2.0-2.5 ft, bgs ]
3 ] S-2 1.6 ]
| 80% [SAND, fine, grey, iron staining, trace silt, moist to wet at 2.5. |
4 4.0 4.0
a End of Boring at 4.0’ _|
5 D —
6 | 7
7 _] _
8 _] _
9 _| _
10 _| _
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG37  SHEET 1OF 1_
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Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG38
COORDINATES: EAST: 2505816.085 NORTH: 313988.579
ELEVATION SURFACE: NA
[Rig:  Tripod Geoprobe Depth to
Split { Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/16/00 4 Sunny 85 NA
Length 2.0'
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medinm ft or ' = feet
T = Shelby Tube W = Wash Vv = very bgs = below ground surface
R = Air Rotary C = Core 1t = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
N SILTY SAND, fine, black, damp. 0.5
1 _ ] S-1 1.2 |SAND, fine, It grey, trace silt, dry-damp. L
N 60% BASE-BG38-00 collected at 0.0-1.0 ft, bgs |
2 _]20 ]
3 S-2 1.3 |Note: color change to brown. ]
N 65% |
4 4.0 BASE-BG38-01 collected at 3.0-3.9 ft, bgs 4.0
] End of Boring at 4.0' _
5 —— P
6 — —
7 P — —
8 PR —
o _ —
10 | ]

DRILLING COMPANY Parratt-Wolff

BAKER REP.: James S. Culp

DRILLER:

Brian Waters and Jim Wheelin

BORING NO.: _BASE-BG38  SHEET 1OF _1_




Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG39
COORDINATES: EAST:  2495447.107 NORTH: 316463.322
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split i Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (¥t.) (Ft.)
Size (ID) 1.5" 7/16/00 4 Sunny 85 3.5
Length 2.0’
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft..%)
a SAND, fine, black and dk grey, trace silt, trace roots, damp. |
L S-1 13 4 ] BASE-BG39-00 collected at 0.0-1.0fbps _ _ _ _ _ _ _ ________ L1
N 65% ]
2 2.0 SILTY SAND, fine, brown, damp-moist. 20
_ BASE-BG39-01, -01-DUP, -01-MS/MSD collected at 2.0-3.0 &, bgs ]
3 ] S-2 1.7 |
| 85% |SAND, fine, brown, trace silt, moist to wet at 3.5". _
4 4.0 4.0
] End of Boring at 4.0' _
5 ] B ——
6 ~
7 _] _
8 — ]
9 e —
10 _ | ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG39 SHEET 10F_1_




Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG40
COORDINATES: EAST: 2497485.978 NORTH: 312619.049
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/16/00 4 Sunny 85 3.3
Length 2.0'
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C= Core It = light MSL~= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & { Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
| SAND, fine, It brown, trace silt. 0.5
1 ] S-1 1.8 SILT, black, organic rich, trace sand, damp. ]
] 90% BASE-BG40-00 collected at 0.0-1.0 ft, bgs
2 2.0 1.9
3 __: S-2 1.6 |SAND, fine, brown, little-trace silt, moist to wet at 3.3". _
_ 80% BASE-BG40-01 collected at 2.0-3.0 ft, bgs
4 4.0 4.0
] End of Boring at 4.0'
5 PR —
6 PR —
7 pR— e
8 e et
9 o~ ——
10 _] _
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG40  SHEET 10F _1_




Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG41
COORDINATES: EAST:  2510352.885 NORTH: 302017.703
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/15/00 4 Partly Cloudy 85 3.9
Length 2.0'
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = AirRotary C= Core It=1light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft.,%)
1 __: S-1 1.2 |SAND, fine, grey, trace silt, littie roots, dry. __:
_ 60% BASE-BG41-00 collected at 0.0-1.0 ft, bgs B
2 2.0 Note: color change to brown at 1.0". ]
3 ] S-2 1 3.0
| 50% |SAND, fine, dk brown, little silt (organic rich), little roots, moist to wet at 3.9". _
4 4.0 BASE-BG41-01 collected at 3.0-3.9 ft, bgs 4.0
] End of Boring at 4.0' ]
5 e ——
6 _| _
7 _] _
8 _| ]
9 _] _
10 _] —
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER:  Brian Waters and Jim Wheelin BORING NO.: _BASE-BG41  SHEET1OF 1
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Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG42
COORDINATES: EAST:  2507170.522 NORTH: 295450.911
ELEVATION SURFACE: NA
IRig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) Ft.)
Size (ID) 1.5" 7/16/00 2 Sunny 85 2
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' =feet
T = Shelby Tube W = Wash v =very bgs = below ground surface
R=AirRotary C= Core It =light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & { Rec. Visual Description (Ft. MSL)
No. | (Ft.,%)
_ SAND, fine, brown, trace silt, damp to wet at 2.0". |
1 S-1 2 ]
j 100% BASE-BG42-00 collected at 0.0-1.0 ft, bgs |
2 2.0 BASE-BG42-01 collected at 1.0-2.0 ft, bgs 2.0
N End of Boring at 2.0' _
3 ———d ——y
4 _| _
5] _
6 _| _
7] ]
8 _| _
o _ _
10 ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER:  Brian Waters and Jim Wheelin BORING NO.. _BASE-BG42  SHEET 10F 1
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Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG43
COORDINATES: EAST: 2496395.106 NORTH: 305895.110
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/16/00 8 Sunny 85 7
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample j Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description {¥Ft. MSL)
No. (Ft.,%)
R SAND, fine, It grey, dry. _
I _| S-1 0.8 BASE-BG43-00 collected at 0.0-1.0 ft, bgs ]
N 0% | 18
2 2.0 SAND, fine, It brown, trace silt, damp, iron staining, |
3 ] S-2 1.1  |Note: brown and tan with iron staining at 2.0' ]
N 55% |
4 4.0 ]
5 ] S-3 1.8 —
B 90% N
6 6.0 BASE-BG43-02 collected at 5.0-7.0 ft, bgs ]
7 _: S-4 1.5  {Note: wetat7.0" __j
N 75% .
8 8.0 8.0
| End of Boring at 8.0' |
9 — pE——
10 | —
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: _BASE-BG43  SHEET 1 OF _1_




TEST BORING RECORD

Baker Environmentai

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.. 62470-371 BORING NO.: BASE-BG44
COORDINATES: EAST:  2487384.105 NORTH: - 310301.978
ELEVATION SURFACE: NA
[Rig:  Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (¥t.)
Size (ID) 1.5" 7/16/00 8 Sunny 85 8
Length 2.0
Type Stainless
Hammer Wt.[ NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash vV = very bgs = below ground surface
R = AirRotary C= Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
| SAND, fine, It brown, trace silt, trace roots, dry. ]
1 _ | S-1 1.6 BASE-BG44-00 collected at 0.0-1.0 ft, bgs ]
] 80% |
2 2.0 |
i Note: little silt at 2.0’ _
3] S-2 1.9
] 95% ]
4 |40 .
B Note: iron staining and little silt, trace clay at 4.0' _
5 | S-3 1 —
B 50% |
6 6.0 ]
7 __- S-4 1.1  |Note: wetat 8.0' ]
_ 55% BASE-BG44-03 collected at 6.0-8.0 ft, bgs ]
8 8.0 8.0
| End of Boring at 8.0' _
9 pu— PR
10 | —
<" DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: _BASE-BG44  SHEET 10F 1



TEST BORING RECORD

Baker Environmental

PROJECT: MCB Camp Lejeune Base Background Study

PROJ.NO.: 62470-371 BORING NO.: BASE-BG45
COORDINATES: EAST:  2483979.537 NORTH: 312295.165
ELEVATION SURFACE: NA
| Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/17/00 4 Sunny 80 3.3
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor'=feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C = Core It = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) { Type & | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
i SAND, fine, It grey, trace silt, dry. ]
1 _] S-1 1 BASE-BG45-01, -01-DUP, -01-MS/MSD collected at 2.0-3.0 ft, bgs |
1 50% 1.8
2 2.0 SILT, brown, trace fine sand, damp. ]
B BASE-BG45-01, -01-DUP, -01-MS/MSD collected at 2.0-3.0 ft, bz 2.
3 S-2 1 ]
__ 50% [SILTY SAND, fine, grey and brown, trace clay, damp to wet at 3.3', |
4 4.0 4.0
] End of Boring at 4.0' ]
5 ——— e
6 pa— QRS
7_ _|
8 e —
9 PR— —
10 | .
—] —
"™ DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG45  SHEET 1 OF 1
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Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG46
COORDINATES: EAST:  2470248.313 NORTH: 304238.542
ELEVATION SURFACE: NA
[Rig:  Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel Ft.)
Size (ID) 1.5" 7/13/00 Sunny 30 6
Length 2.0’
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core 1t = light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & { Rec. Visual Description (Ft. MSL)
No. | (Ft.,%)
_ SAND, fine, It grey, trace to no silt, dry. ]
I _ ] S-1 13 BASE-BG46-00 collected at 0.0-1.0 ft, begs 1.0
B 65% |SAND, fine, It brown, trace silt, damp. _
2 20 2.0{
3] S-2 1.7 |SAND, dk brovm, little silt, damp-moist. N
_ 85% ]
4 4.0 BASE-BG46-02 collected at 3.0-4.0 ft, bgs ]
| Note: wet at 4.0"
5 ] S-3 2 ]
_ 100% _
6 6.0 6.0
| End of Boring at 6.0" |
7 _| —]
8 _| —
9 | —
10_ ]
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG46  SHEET 1OF _1_
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TEST BORING RECORD

Baker Environmental

PROJECT:  MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG47
COORDINATES: EAST: 2465137.153 NORTH: 309651.216
ELEVATION SURFACE: NA
I Rig: CME-35 Truck Mount Depth to
Split | Casing{ Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/16/00 24 Sunny 75 2.2
Length 2.0'
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks: Water table is perched on thick clay. Ran out of equipment to advance below 24",
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core 1t =light MSL= mean sea level
D = Denison P = Piston dk = dark '
N = No Sample NA= not applicable/not available
Sample | Sample FElevation
Depth (Ft.) | Type & | Rec. Visual Description Ft. MSL)
No. (Ft..%)
B SAND, fine, dk brown becoming tan-white, trace silt, dry. ]
1 _ ] S-1 1.6 BASE-BG47-00 COLLECTED AT 0.0-1.0 ft, bgs ]
B 80% |
2 2.0 |
B Wetat2.2' 2.2
3 | S-2 1.8 [SAND, fine, It brown mottled with yellow-brown, little-some silt, trace clay, wet. 3.1
] 90% |CLAY, grey mottled with It red, trace fine sand, moist. 3.3
4 40 SAND, fine, It brown mottled with yellow-orange, some clay, moist. 4.0
5 _: S-3 2 CLAY, It brown-grey mottled with yellow-orange, trace fine sand, moist, plastic. ___-
B 100% _
6 6.0 L
7 ] S-4 2 7.1
i 100% |CLAY, grey, little-some fine sand, moist, plastic. N
3 8.0 Note: interbedded clay and fine sand at 7.9-7.95' ]
9 _j S-5 1.8 BASE-BG47-04 COLLECTED AT 8.0-10.0 ft, bgs ]
i 90% |
10 110.0
Match to Sheet 2
DRILLING COMPANY Parratt-Wolff BAKER REP.: Nathanael Barta
DRILLER:  Louis Lefever and Justin Abren BORING NO.: BASE-BG47 SHEET 1 OF 2




TEST BORING RECORD

Baker Environmental

PROIJECT: MCB Camp Lejeune Base Background Study
CTONO.: 62470-371 BORING NO.: BASE-BG47
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor'=feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R=AirRotary C=Core 1t =light MSL= mean sea level
D =Denison P =Piston N = No Sample dk = dark
Sample | Sample Elevation
Depth (Ft.) | Type& | Rec. Visual Description (Ft. MSL)
No. (Ft.,%)
10 Match to Sheet 1
11_| S-6 1.5 |same. N
] 75% ]
12_ 1120 N
13| S-7 2 ]
| 100% |
14 1140 ]
15 _: S-8 1.8  |Same clay, except trace sand, moist. __:
et 90% At
16 _116.0 _
17 _] S-9 16 ]
80% __
18 _ (180 —
19 _] $-11 2 ]
N 100% B
20 1200 ]
21 ] S-12 2 ]
] 100% ]
22 1220 22.0
23 __— S-10 2 SAND, fine, and SILT, grey, dry. _::
] 100% 7
24 1240 24.0
| End of Boring at 24.0' ]
25 ] N
26 _| _
27 _| ]
28 _ _
29 _] .
DRILLING COMPANY: _Parratt-Wolff BAKER REP.. Nathanael Barta

DRILLER: Louis Lefever and Justin Abreu BORING NO.: BASE-BG47 SHEET 2 OF 2
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TEST BORING RECORD

Baker Environmental

PROJECT:  MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG48
COORDINATES: EAST:  2458413.613 NORTH: 316709.888
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/12/00 6 Sunny 75 NA
Length 2.0'
Type Stainless
Hammer Wt.] NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ft or ' = feet
T = Shelby Tube W = Wash vV = very bgs = below ground surface
R =AirRotary C= Core It =light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | (Ft..%)
_ SAND, fine, black and grey, trace si, little roots, dry. 0.5
1] S-1 LT BASE-BG48-00 collected at 0.0-1.0 f, bgs |
i 55% |SAND, fine, It grey, dry. N
2 2.0 2.0
3 __— S-2 1.2 |SAND, fine, It brown, trace silt, moist. _:
N 60% BASE-BG48-02 collected at 3.0-4.0 ft, bgs _
4 4.0 ]
B Note: organic-rich silt intermixed with sand. Wet at 4.5% _
5 ] S-3 1.6 |
i 80% _
6 6.0 6.0
] End of Boring at 6.0’ _
7 —— ——
8 _| _
9 _] _]
10_] _
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER:  Brian Waters and Jim Wheelin BORING NO.: BASE-BG48  SHEET 10OF 1_




TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study

PROJ. NO.: 62470-371 BORING NO.: BASE-BG49
COORDINATES: EAST:  2469737.534 NORTH: 325640.088
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.5" 7/12/00 6 Sunny 75 6
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R =AirRotary C= Core it =light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
. Sample | Sample Elevation
h Depth (Ft.) | Type & | Rec. Visual Description (Ft. MSL)
No. | Ft.,%)
| SAND, fine, It brown, trace to no silt, little roots, dry. ]
1 _ S-1 1.6 |Note: no roots at 0.6". ]
N 80% BASE-BG49-00 collected at 0.0-1.0 ft, bgs _
2 2.0 2.0
3 __: S22 1.2 |SILT, fine, It brown, little fine sand, trace clay, moist. _
R 60% BASE-BG49-03, -03-DUP and -03-MS/MSD collected at 5.0-6.0 £t, bes _j
4 4.0 Note: clay content increasing with depth. L
5 ] S-3 1.6  |Note: trace to little clay, wet at 6.0'. __:
N 80% B
6 6.0 6.0
N End of Boring at 6.0' ]
7 — D
8 — prow—
. -
9 — —l
10
] |
7™ DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp

DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG49 SHEET 1 OF 1




Baker Environmental

TEST BORING RECORD

PROJECT: MCB Camp Lejeune Base Background Study
PROJ. NO.: 62470-371 BORING NO.: BASE-BG50
COORDINATES: EAST:  2457745.035 NORTH: 326066.337
ELEVATION SURFACE: NA
Rig: Tripod Geoprobe Depth to
Split | Casing| Augers Core Date Progress Weather (F) Water
Spoon Barrel Ft.) Ft.)
Size (ID) 1.5" 7/12/00 4 Cloudy 75 3.1
Length 2.0'
Type Stainless
Hammer Wt.| NA
Fall NA
Remarks:
SAMPLE TYPE DEFINITIONS
S = Split Spoon A = Auger med = medium ftor ' = feet
T = Shelby Tube W = Wash v = very bgs = below ground surface
R = AirRotary C= Core It =light MSL= mean sea level
D = Denison P = Piston dk = dark
N = No Sample NA= not applicable/not available
Sample | Sample Elevation
Depth (Ft.) | Type & | Rec. Visual Description Ft. MSL)
No. | Ft.,%) '
SAND, fine, dk to It grey, trace silt, damp. 0.7
1] S-1 1.4 |SAND, finc, dk brown, fitile silt, damp. 0.9
N 70% BASE-BG50-00 collected at 0.0-1.0 ft, bgs ]
2 2.0 SAND, fine, brown, trace silt, damp. 2.0
| BASE-BG50-01 collected at 2.0-3.0 ft, bgs |
3 | S-2 2 SAND, dk brown, trace silt, damp to wet at 3.1, |
R 100% |
4 4.0 4.0
N End of Boring at 4.0’ _
5 e P
6 _] _
7 _] _
8 _] ]
5 _] _
10_] —
DRILLING COMPANY Parratt-Wolff BAKER REP.: James S. Culp
DRILLER: Brian Waters and Jim Wheelin BORING NO.: BASE-BG50  SHEET 1 OF 1_







SUMMARY OF GROUNDWATER DATA AND AQUIFER CHARACTERISTICS
MARINE CORPS BASE, CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

SUMMARY

This study examines the utility of exploratory aquifer tests (pump tests) at investigation sites across
Marine Corps Base, Camp Lejeune (MCB-CL). The study reviews the available information on the
relevant water-bearing layers, considers the general characteristics and applicability of aquifer tests,
and concludes:

. That available information is satisfactorily complete to allow appropriate designs
of groundwater systems in the main operating areas of MCB-CL;

® That quantified characterization of the water-bearing layers in explored areas of
MCB-CL can be extended to other areas having similar geologic terrane;

.- That exploratory tests are no longer routinely required or advisable;

o That reconnaissance testing (well-head tests or slug tests) of each newly installed
or otherwise uncharacterized data station is highly advisable; and,

] That performance testing of groundwater extraction systems should be the
recommended form of evaluating and adjusting withdrawal systems.

BACKGROUND

This study considers the aquifer characteristics (especially, the Coefficient of Transmissivity) and
the production capacities (available discharge rates) of the two water-bearing layers relevant to the
studies at MCB-CL. These water-bearing layers are the (shallow or surficial) water table and the
Upper Castle Hayne Aquifer. '

The water table at MCB-CL occupies the water-bearing zone within 25 to 35 feet of the surface; the
Castle Hayne, immediately below this. However, the separation of the water table and the Castle
Hayne is not always obvious. Usually, this separation is effected only by the low permeability
material of the water table transiting to the significantly more permeable material of the Upper
Castle Hayne; there is rarely an aquiclude or aquitard of vertically extensive clay separating the
water table from the Castle Hayne.

The data available for this summary derive from three main sources:
] Assessment of Hydrologic and Hydrogeologic Data at Camp Lejeune Marine Corps
Base, North Carolina; U.S. Geological Survey, Water-Resources Investigation
Report 89-4096; 1989
] Wellhead Management Program Engineering Study 91-36; Geophex, Ltd.; 22Jan91

° Various site investigations by Baker Environmental, Inc., and reported to
LANTDIV and MCB-CL



DISTRIBUTION OF DATA

The data available from the various sources have been compiled on Tables 1, 2 and 3, with Table 3
summarizing the relevant flow information. The accompanying map indicates the distribution of
stations from which data are available.

The tabulated data indicate the main characteristics of each water-bearing layer:
. There is low available production from the water table.

L There is an excessive availability of production from the Castle Hayne compared
to the probably acceptable levels of treatment volumes foreseeable in groundwater
remediation systems.

The water table had production capacities of less than 5 gallons per minute (gpm) in all cases tested.
The specific capacities of the discharge wells were always less than 1 gallon per minute per foot of
drawdown (gpm/ft). The transmissivities calculated were generally near or below 1000 gallons per
day per foot of drawdown (gpd/ft); only the deeper wells, which intercepted at least part of the
Castle Hayne, had transmissivities in a range indicative of an acceptably producing zone. The
hydraulic conductivity values were commonly in the range of tenths of feet per day (ft/d). The low
production rates, low transmissivities and low hydraulic conductivities indicate that the water table
is only marginally, at best, under Darcian conditions. Calculations based on these data would,
therefore, be highly unreliable. However, the available information all indicate an expectably low
rate of groundwater discharge, which in turn would produce only a narrow radius of effect around
an individual production well:

The standard equation for calculation of the radius of capture around an individual
well is r,=720Q/=Ti. With a discharge rate (Q) of 3 gpm, a transmissivity (T) of
500 gpd/ft and a representative gradient of 0.005, the radius of capture would be
275 ft. However, this calculation applies only to Darcian conditions in a
homogeneous medium; the water table at MCB-CL is marginally Darcian and is
highly non-homogeneous. The calculation of radius must, therefore, be in some
degree of error, with no more usable data or calculation possible.

The Castle Hayne has production capacities generally ranging above 200 gpm. The estimated
transmissivities are at least in the range of several tens of thousands gpd/ft, with specific capacities
usually about 5 to 10 gpm/ft. The calculated hydraulic conductivities are usually in the scores of
feet per day. The available discharge from the Castle Hayne is, therefore, much greater than that
from the water table. The limiting factor in remediation schemes for the Castle Hayne then becomes
the amount of water that can be treated by an affordable system, usually less than 500 gpm; this
value of 500 gpm would be available from one or two wells in the Castle Hayne. The high values
of aquifer parameters, the relatively low total discharge and the low number of production wells
would conspire to limit the radius of effect available to a remediation scheme:

The standard equation for calculation of the radius of capture around an individual
well is r=720Q/xTi. With a Q of 500 gpm, a T of 50000 gpd/ft and a
representative gradient of 0.005, the radius of capture would be only 460 ft.
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COMPARABILITY OF DATA ACROSS MCB-CL

The stratigraphic sequences of MCB-CL containing the water table and the Upper Castle Hayne have
been well characterized. The available information indicates that the lithology and the hydrologic
conditions can be correlated stratigraphically across the base (Tables 1 and 2). From these
correlations, aquifer performance can be predicted sufficiently for an engineering design whose final
criteria for suitability are performance-based.

The upper water-bearing zone is a highly variable layering and intercalation of clay, silt and sand.
This variability, however, is found within recognizable limits. These limits correspond to the range
of hydrologic characteristics described previously. Similar correlation is available for the lithology
and hydrology of the Upper Castle Hayne.

In areas not near stations catalogued in Tables 1, 2 and 3, a reconnaissance comparison of well-head
tests (slug tests) and an examination of lithologic descriptions will likely be sufficient to support the
engineering evaluation of the site. There is ample demonstration that lithology has a significant
influence on the hydrology of a site, and that, for a given geologic terrane, the influence is fairly
consistent. The geologic terrane of MCB-CL has been broadly characterized and correlated between
lithologic (stratigraphic descriptions) and hydrologic (aquifer tests and well-head tests) sequences.
Lithologic descriptions can now provide a good indication of hydrologic conditions at MCB-CL in
areas of similar terrane.

GENERAL APPLICABILITY OF AQUIFER TESTS

Aquifer (pump) tests are an extremely dangerous activity at contamination sites. While the
information available from aquifer tests is required for engineering design of withdrawal systems,
aquifer tests should not be a reconnaissance or an initial step in the investigation. Full consideration
must be made of the redistribution of contaminants expectable from the test, of the change in
structural support of disposal features by relaxation or increase of hydrostatic loading, and so forth.

Consideration must also be made of alternative sources of acceptable data on the aquifer. In the case
of MCB-CL, alternatives to exploratory aquifer tests are available from the tabulation and
correlation of aquifer characteristics, production performance and geologic terrane presently
available. -

From the available information and in light of the relative consistency of the geologic terrane of
MCB-CL, exploratory tests at MCB-CL are not generally required. Therefore, exploratory tests are
not advisable and should not form part of the initial investigation of a site. While they may be useful
in certain circumstances after the initial investigation of a site, they should not, in the general case,
be part of the investigation. Sufficiently satisfactory information is presently available to allow the
initial engineering design of a groundwater response.

While exploratory aquifer tests are not advisable, performance tests of a newly installed system are
highly recommended. These tests, to some extent, are a normal part of the initial operation of a
system. Only minor additional monitoring and modification of the system during operation would
provide data directly relevant to the long-term operation of that system.

In the Coastal Plain of MCB-CL, the information from an exploratory data station not coincident
with the long-term extraction system is not fully transferable. That is, if the test station and the

3
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recovery station are not the same, the aquifer parameters and calculations based on those parameters
will differ. This means that data from an exploratory station are no more reliably usable that the data
presently available, unless the exploratory station is collocated with the recovery system. However,
if the exploratory and recovery stations are identical, and considering that alternative sources of
acceptable data on the aquifer are available and that a performance test must be run as part of the
initial operation of a recovery system, the exploratory test represents a superfluous duplication of
effort.




TABLE |

CAMP LEJEUNE PUMP TEST DATA

Total Water-level Pumping Rate Specific
Well Well Aquifer  {Screened | Screened Drawdown (Recovery Duration Capacity T K S
Depth | Diameter|{ Thickness | Length Interval | During Pumping wells) of Pumping | (pumping rate/ |(square ft/ (fi/day) Soils
Well Number (f,BGS) | (in) (ft) ) (f1,BGS) (R,BGS) GPM {min) drawdown) day) (ft,BGS)
O13RW.01* 23 2 15 20 3-23 8.713 1 480 0.11 747 0.48 NA 0-10 silt/clay, 10-23 sand.
O13IMW-18 13 2 15 10 3-13 0.297 NA 480 NA 105.98 7.06 1.40E-02 0-7silt/clay, 7-13 sand.
013MW.2] 14 2 L 15 10 4-14 0.31 NA 480 NA 82.27 5.48 277802 0-4 silt/sand, 0-14 clay/silt
108RW-01* 15 2 9 9.1 2,45-11.55 6.38 0.5 485 0.08 5.30 0.59 NA very fine sand
108MW-04 2 9 NA 485 NA 118,63 13.18 1.33E-02
108MW-15 12.5 2 9 9.03 | 2.79-11.82 NA 485 NA 56,78 6.31 7.33E-03 0-8 sand/silt, 8-10 silt/clay
109MW-15 2 15 0,939 NA 460 NA 76,26 5.08 1.11E02
109MW-17 14.5 2 15 10 4,5-14.5 0.545 NA 460 NA 163,10 10.87 7.30E-03 0-15 fine sand
109RW Q1 15 2 15 9.5 2-11.5 6.265 3 460 0.48 7.80 0.52 NA 04 sand, 4-8 silt, 8-15 sand
ORW-01* (Drawdown, Theis) 218 2 50 19.2 2-21,2 9.53 3 475 0.31 200,02 4.00 NA 0-10.5 sand/silt, 10.5-15 sand/clay, 15-21.5 sand/clay, 21.5- sand
ORW-01* (Drawdown,Cooper) 161.86 3,24 NA 3
ORW-01* Recovery(Theis) 106.06 2.12 NA
10DW-0!  (Drawdown, Theis) 30.3 2 50 4.8 24.9-29.7 0.02 3 475 NA 7080.48 142.00 | 4.52E-03 0-4 sand/silt, 4-10.5 clay, 10,5-15.5 sand/silt, 15.5-20.5 clay, 20.5-on sand
10DW-0!  (Drawdown,Cooper) NA 7099.20 142 4,51E-03
10DW-.02  (Drawdown, Theis) 30 2 50 4.7 24.7-29.4 0.52 NA 475 NA 5398.56 108,00 LSIE-03 | 0-3 sand and silt with clay fayers, 3-11 sand and silt, 11-30 sand with some limited clay layers
10DW-02 (Drawdown,Cooper) NA 5400,00 108 1.51E-03
10DW-03  (Drawdown, Theis) 30 2 50 4,9 24.5-29.4 0.47 NA 475 NA 2952.00 59,00 7.48E-02 0-6 sand and silt , 6-12 sand, 12-23 sand/clay, 23-30 sand
10DW-03  (Drawdown,Cooper) NA 3225.60 64 $.85E-02
= Transmissivity
= Hydraulic Conductivity
= Storativity
+ Pumping well

+ - Not applicable
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TABLE 2

HYDRAULIC CONDUCTIVITY TEST RESULTS (SLUG TEST)

Saturated
Well Well Aquifer Screened | Screened K
Well Depth | Diameter | Thickness* | Length Interval Rising Soils

Number | (ft,BGS) (in) (f) (ft) . (ft,BGS) (ft/day) (ft,BGS)
013MW-03 14 2 1 9.8 4-13.8 0.75 0-6 clay, 6-14 silt
013IMW-04 14 2 8.13 9.8 4-13.8 0.27 0-8 clay, 8-14 silt
013MW-11 16 2 9.14 10 6-16 0.37 0-4 sand/silt, 4-14 clay, 14-16 sand
013MW-21 14 2 9.2 10 4-14 0.46 0-4 silt/sand, 4-14 clay
108MW-08 12.8 2 8.83 9.7 2.7-12.4 0.59 0-8 very fine sand, 8-12 clayey peat, 12-13 sandy clay
108MW-09 12.8 2 7.81 9.7 2.8-12.5 0.53 0-13 silt/sand
108MW-13 10.8 2 NA 9.02 0.69-9.71 0.061 0-2 very fine sand, 8-9.5 sandy clay
108MW-17 13.1 2 NA 9.03 3.39-12.42 0.59 0-8 fine grained sand, 8-9 clayey peat, 9-12.5 sandy clay
109MW-17 14.5 2 9.04 10 4.5-14.5 9.00 0-15 fine sand
109IMW-18 14 2 10.19 10 4.5-14.5 5.70 0-3 sand, 3-10 silt, 10-14 sand
110MW-07 11.96 2 9 9.8 1.5-11.3 0.0115 0-2 clay/silt, 2-4 clay/sand, 4-6 sand, 6-10 silv/clay, 10-14 silt /sand
110MW-09 14.2 2 9.47 9.8 3.8-13.6 0.16 0-6 sand/silt, 6-9 clay/silt, 9-12 sand/silt, 12-14 clay

110DW-03 30 6 22.04 4.9 24.5-29.4 1.07 0-3 sand, 3-4 clay, 4-10 sand/silt, 10-12 sand, 12-13 clay,13-22 silt/clay, 22-30 sand
41GW-07 20.5 2 12.03 10 10.5-20.5 1.15 1-5 silty sand, 5-9 clay, 9-10 silty sand, 10-12 fill, 12-16 silty sand with 1 ft clay layer,16-21 sand
41GW-08 15 2 9.48 10 5-15 0.14 0-1 silty sand, 1-6 sand, 6-14 clay with sand and silt, 14-16 silty sand
41GW-09 21 2 11.89 10 11-21 3.67 0-5 clay and sand, 5-21 silty sand

41GW-10 13 2 8.59 10 3-13 0.94 0-2 silty sand, 2-7 sand, 7-9 silty sand and clay, 9-12 lithified sandstone, 12-13 sand. 13-14 lithified sandstone
41GW-12 16 2 12.45 10 6-16 4.57 04 silty sand, 4-14 sand, 14-17 lithified sandstone

69GW-09 20.5 2 14.22 10 10.5-20.5 1.7 1-4 Sand/silt, 4-10 clay some sand, 10-21 sand/silt

69GW-10 16 2 10.5 10 6-16 0.17 1-17 sand/silt

69GW-12 12.5 2 11,27 10.5 2-12.5 0.12 0-13.5 sand/silt
69GW-02D 125 2 22.1 10 40-50 0.29 0-125 silty sand **
69GW-12D 58 2 53.83 10 48-58 6.66 0-58 silty sand **
T4GW03A 18 2 13,58 10 8-18 0.59 0-17 silty sand, 17-18.5 sandy clay

T4GW-06 16.5 2 8.18 9.74 15.5-26 6.33 1-26 sand/silt

74GW-08 23 2 10.51 10 1323 3.55 0-1 silty sand, 1-24 sand

* Values taken from AQTESOL results. (Bottom of screened interval- water level)

** Due to depth, soils were very generally described,

K = Hydraulic Conductivity




3-CLS CTO-232
STATION b
ft
013RW-01 15
013MW-1 15
C13MW-2 15
013MW-03 1
013MW-04 8
013MW-11 9
013MW-21 8
41GW-07
41GW-08
41GW-09
41GW-10
41GW-12
69GW-09
69GW-10
69GW-12
69GW-02DW
69GW-12DW
74GW-03A
74GW-06
74GW-08
<7 IN8RW-01 9
SMW-0 9
108MW-1 S
108MW-08 9
108MW-09 8
108MW-13 8
108MW-17 8
109MW-1 15
109MW-1 15
10SRW-01 15
109MW-17 15
109MW-18 15
110RW-01 50
110RW-01 50
110RW-01 50
110DW-01 50
110DW-01 50
110DW-02 50
"110DW-02 50
110DW-03 50
110DW-03 50
110MW-07 9
110MW-09 9
110DW-03 22
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CL5-1B1.wks 8SEP94 MCB-CAMP LEJEUNE
Q Sc T T
gpm gpm/ft ft-sq/4d gpd/ft
1.0 0.11 7.2 54
106.0 793
82.3 615
0.5 0.08 5.3 40
118.6 887
56.8 425
76.3 570
163.1 1220
3.0 0.48 7.8 58
3.0 0.31 200.0 1496
3.0 0.31 161.9 1211
3.0 106.1 793
7080 52962
7099 53102
5399 40381
5400- 40392
2952 22081
3226 24127

BARONE:8SEP94 :CL5-1A1:1/5




STATION

BB-43

BB-44

BB-222
HP-612
HP-614
HP-621
HP-628
HP-629
HP-634
HP-636
HP-643
HP-644
HP-~646
HP-647
HP-648
HP-649
HP-651
HP-652
HP-663
HP-699
HP-700
HP-701
HP-705
HP-706
HP-709
HP-710
HP-711

LCH-4006
LCH-4007

M-267
M-628
RR-229
TT-25

275
275
275
285
285
300
320
300
300
300
295
300
305
305
310
310
305
320
325
275
270
275
295
300
310
310
320
285
295
260
260
250
280

BARONE : 8SEP94 : CL5-1A1:2/5

gpm

170
450
329
275
323
200
160
210
163
211
278
246
304
500
250
257
270
218
350
250
250
250
250
250
200
200
200
540
275
170

70
429
150
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T
ft-sq/d

8900
17900
10600

7900

6600
24500

6400

7900

4300

6900

9700

8100
20200
18700

5600

5000

7300

4400

6400

7700
11500
12400
13100

4700

8500

9900
10700
14500
13700
10300

6100
19400

7200

T
gpd/ft

66572
133892
79288
590382
49368
183260
47872
59092
32164
51612
72556
60588
151096
139876
41888
37400
54604
32912
47872
57596
86020
92752
97988
35156
63580
74052
80036
108460
102476
77044
45628
145112
53856

NOUMAPNPOPRPIPRFONONODUVURFWNOWLWOWWOINN

.

W
[



STATION

HP-602
HP-603
HP-606
HP-607
HP-608
HP-609
HP-610
HP-613
HP-616
HP-620
HP-622
HP-623
HP-628
HP-629
HP-632
HP-633
HP-634
HP-635
HP-636
HP-637
HP-638
HP-639
HP-640
"-641
-642
HP-643
HP-644
HP-645
HP-646
HP-647
HP-648
HP-649
HP-650
HP-651
HP-652
HP-653
HP-654
HP-655
HP-660
HP-661

"HP-662-

HP-663
HP-6398
HP-699

PUMPING
LEVEL

44
30
38
46
21
45
14
17
15
9
55
30
45
45
21
18
. 36
33
35
40
84
52
28
44
32
35
52
40
11
26
84
80
75
69
82
29
30

37

53

23
33
21
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Q Sc
gpm gpm/ft

154
129
267
246
208
199
214
157
178
224
330
210
172
216
224
205
219
151
149
130
201
[--]
210
351
[--]
269
230
192
154
302
263
100
480
242
216
197
175
[--1
150
275
148
100
216
140

.

N H R

NONWHPOAROPWIARROU® OO -3 W

R

.

.

CAUNPWRAOCOD JOOUIOBRWWARBPIODODOOVLOUNWBEBOWO WL

3

e

CARNNEHEHUAMWAOARWRBD RN JO®

.

.

.

R’gzn

NSNUnwods o

BARONE: 8SEP94 :CL5-1A1:3/5
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STATION PUMPING Q Sc
LEVEL gpm gpm/ft

HP-700 39 192 4.9
HP-701 36 236 6.6
HP-703 33 293 8.9
HP-704 38 159 4.2
HP-705 25 214 8.6
HP-706 33 214 6.5
HP-707 51 50 1.0
HP-708 42 219 5.2
HP-7089 52 239 4.6
HP-710 29 115 4.0
HP-711 56 235 4.2
HP-5186 38 336 8.8
LCH-4007 34 150 4.4
LCH-4009 22 349 15.9
TT-23 36 160 4.4
TT-25 22 , 130 5.9
TT-26 32 127 4.0
TT-31 28 111 4.0
TT-52 18 236 13.1
TT-54 20 119 6.0
TT-67 29 118 4.1
RR-45 11 192 17.5
RR-47 5 140 28.0
RR-97 14 170 i2.1
RR-225 35 [--1 0.0
BB-~44 11 125 11.4
BB-47 6 341 56.8
BB-218 17 192 11.3
BB-220 13 119 9.2
BB-221 19 230 12.1
TC-325 8 100 12.5
TC-502 1 180 180.0
TC~-504 35 203 5.8
TC-600 32 172 5.4
TC-604 16 137 8.6
TC-700 28 125 4.5
TC-901 37 [--] 0.0
TC-1000 25 110 4.4
TC-1001 16 160 10.0
TC~1251 6 150 25.0
“-TC-1253 5. , 128 25.6
TC-1254 3 122 40.7
TC-1255 36 - 104 2.9
TC-1256 48 108 2.3
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STATION PUMPING Q Sc
LEVEL gpm gpm/ft

AS-108 8 226 28.3
AS-131 11 310 28.2
AS-190 60 220 3.7
AS-191 16 220 13.8
AS-203 19 220 11.6
AS-4140 6 110 18.3
AS-4150 10 128 12.8
AS-5001 27 185 6.9
AS-5009% 53 111 2.1
BA-164 21 214 10.2
BA-190 17 303 17.8

BARONE: 8SEP94 :CL5-1A1:5/5
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—— C OMPUCHEM CHAIN-OF-CUSTODY RECORD No.
= i bery Analvtical C © |Project Name: mc8 Cura I~ Client Address : Point-of-Contact :
——— adivsonole.erty nalytical Corp. n./D’Angdbu&lQ_gTuby 6‘4&‘5& C:?Nw&on MmE AT A \SI ~ CUL- 7
5O1Cl;/l;dlr3%n2f;\;gue Carrler: _ / :—“5— (S A2 /@)\)Sj_- vl A Telephone No, ; +18/264+- 204G
1.800-833-5007 Alrbili No. : BI8029326987/26 /68" | Cox A0d0rS LA 1€ /08 Sampling complete? fArN  (see Note 1)
Sampler Name : VACIOU € Sampler Signature : oo 4 Project-specific (PS) or Batch (B} QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A, HCl + lce F. lce Only BOX#3  F, Filtered Box#4  H. High Box#§ C.CLP3/90 T.TCLP
2. Ground Water 7. Ol B.HNO3 +ice G, Other ' U. Unfiltered M. Medium 8. SW-846
3. Leachate 8. Waste C. NaOH + Ice H. NaHSO4 + ice L. Low W. CWA 600-serles
4. Rinsate ©. Other_4*icem D. H2S04 +Ice |, ZnAc+NaOH + Ice 0. Other
5. Soll / Sediment / Sludge A K E. Unpreserved ' :
Box#1 | Box#2] Box#3 | Box#4 ] Box #5 ) 7.4 1
o 3 _ : ] Prce __L o;- __‘__
o £ ] ¢ g | g
Sample ID N 2 £ 3 | § |28 8l Ixlx 1 Remarks / Comments
(9 characters maximum) |, 3 . % 3 b 3 a -g g o 3 g z P el o (see Notes 2 & 3)
AEER AR AR AR R RO IR HHAR R
5| E|s |28 3| s |32/8/8/585\8/8/8|8 \
Alo e |81R|4lo]i 1745 on:rs| 4 — l J Vi
Alole [9]k|8]o]2. 1/5p8S| 4 - i - ~ .
Alolc|TIR|Rl0|3 7nSsis:as| 4 — { l v
AloICIqIRIB0 |4 TS o 3s] G — r v/ y
Blolci8lelalolt 7/(<J0%: 309 & ~ { v ot
Alo|cla|F| Aol2 S o es] 9 — | ot t
ploictsiolAdBIo[S] [T lo:30] 4 - { - ot
Alo| 1| RIA| oGl [771¢%: 6] 4 - | ot -t ;
/
/- _ .
Clients Special instructions: ‘ o : - P : : ’ Temperature °C
Lab: Received In Good Condition? Y orN Describe Problems, If any: \ . .
Ay i : R )
#1 Reiingiished By: (Sig)  £2/% /7 -+ [ 4 bvate: i} h2 /o [#2 Relinquished By: (Sigh . Date: #3 Relinquished By: (Slg) - Date:
Company Name:  * . (j'i/( X A I ~Time: !9vo  |Company Name: '\'\ ‘ Time: Company Name: : Time:
191 RBevedBy:(slg)  [TED (S Date: 7/, /es 1#2 Received By: (Sigi™. Date: #3Recelved By: (Slg) Date:
Compaly Name: i : : Time: /75 4 |Company Name: Y Time: Company Name: ) Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processlrv\g batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years.
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CovruCHEM

a division of Liberty Analytical Corp.

501 Madison Avenue
Cary, NC 27513
1-800-833-5097
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CHAIN-OF-CU

Project Name: MCQ CL&T

STODY RECORD
Client Address :

5
3

7

No. 051484

ACI RO 2 S"."u...".))’

Carrier: /S = (=X

DAKs R EA0V 10 A
420 _Adosan 2&

Point-of-Contact :

T/ we 12

Alrbill No. : 8 HOAB 3 2.9 £2/2¢ /6 S

(OR M0 0ces A Is/ol

Telephone No. : <11 /z.(q ~269¥
Sampling complete?( Y\pr N (see Note 1)

Sampler Name : VAR 1o u§ Sampler Signature : 7 [ . 4 Project-specific (PS) or Batch (B)Qc ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A, HC! + Ice F. lce Only BOX #3 F. Filtered Box #4 H. High Box#§ C,CLP 390 T.TCLP
2. Ground Water 7.0l B.HNO3 +ice G, Other U. Unfittered M. Medium 8. SW-845
3. Leachate 8. Waste C.NaOH +lce  H. NaHSO4 + ice L. Low W. CWA 600-series
4. Rinsate 9. Other D. H2504 + Ice |, ZnAc+NaOH + fee O. Other,
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box#2] Box#3 | Box #4 ] Box #6
§ g o PA@&‘G. ‘°'$‘ i—
S ] Q - )
Sample ID ~N 2 € § g [S& § w |z Y Remarks / Comments "
L 2 2 B2 82 s a .
(9 characters maximum) § S| 3 & a A E-T N PR = 1 Y (see Notes 2 & 3)
S ' > ' . B 2l s &5 Jol gle|2|5|3 -
AR IR R IR AR L e
8 E_ & g s 2 :§>518§§o;93 .
Alolc|8lalel) [t lolol114ls:e| S| & | = [ v v
Alolc|Blelzl1]ilols|7nslisms] 5| & | — [ =i ]
Alolel8lalel|2]0l0]21aliez] & | € | — ! ] W
Alole|Flals |t |2]ola| 2naly:a| S |2 | — / “ —
olc|8 {l2lol2)9/aliel| S |z | — | Jove - “ Doreicars
LAoQQL@GoGoOWIN';;oo Slel|— ! 1 “
Alolc [g186Glo|¢ 74 l1na0l € | & | — l e v
Alolc! 841G | 041010 |/p bogiag &7 & | — l A - o
MSfpf
0lc|Blalg [01410|0] 2 14los: 26 gl —~ | lusfus ] - 3D
ole| Vg loldol sl Yiehea]| ] ] — l | (
Clients Special Instructions: Temperature °C
Lab: Received in Good Condition? YorM Desgribe Problems, If any: )
PR~ ~ /AN B 4 T 7 .
#1 Reiinquished By (Sig} : / c R AL T Date: 711 / 6¢ 1#2 Relinquished By: (Slg)- N Date: #3 Relinquished By: (Sig) Date;
A 7 i M ’
Company Name: 4,4 e R 0 Time: {7 00 |Company Name: Time: - Company Name: Time:
|#1 RecenvedBy: (Sig)  /FED = X Date: Yy € |#2 Recelved By: (Sig) Date: #3 Recelved By: (Slg) Date:
Company Name: Time: } 700 Compan’y Name: Time: - Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of
Note (2): Samples stored 60.days after date report maited

at no extra charge.

project-maximizing batch size and minimizing QC ratio; if "y"
Note (3): All 1ab copies of dat

fab will begin processing batches now.
a destroyed after three years.
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= CHAIN-OF-CUSTODY RECORD No. 091480
e | ﬁ-T—-——‘
S— COMP UCHEM ProjectName: Alc i CLEI Client Address : Point-of-Contact :
_- a division of Liberty Analytical Corp. y 4 A =il é ) X J—-/-—M C Y
5022"“5‘&"2{\722“9 Carrier:  jT.=1y (=X 420 Kovtew Telephone No. : 4/2/264 - 2 099
1_88'6_833_5097 Airbill No. : &y B02932£987/7¢ /t.\| C Sampling complete? A br N (see Note 1)
Sampler Name: 9,2 7003 Sampler Sl@ature: & e Project-specific (PS) or Batch (B)QC ?
BOX#1 1, Surface Water 6. Trip Blank BOX #2 A, HCI + Ice F. lce Only BOX #3 F. Fittered Box #4 H. High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7. 01l . B.HNO3 +lce  G. Other U. Unfittered M. Medium S. SW-84s
" 3, Leachate 8. Waste C.NaOH +lce H.NaHSO4 + Ice L. Low W. CWA 600-serles
4. Rinsate - 9, Other, D. H2504 + Ice 1. ZnAc+NaOH + Ice O. Other
5. Soll / Sediment / Sludge E. Unpreserved
Box#1 | Box#2| Box#3 | Box#4 ] Box #8
§ 4 ; o > Pa 6= °'£:4‘ .
= =
Sample ID N g | £ § g [Sg 5| [x|x Remarks / Comments™
2 2 % 5 2 @ g O I
(9 characters maximum) § , 3 3 3 a8 |30 o 3 ANENSIS (see Notes 2 & 3)
s lelsli| §18 05 |s2038)3p/al8(508)8] |
8 E 1 = | & | E s z |os|51ala|f|2|213[218
plc|8lAslolS [ofo| sl | ¢ | E| — \ y -
olelg MG 95104/ sl:s]| ¢ | & — { A ol
Wlolysiaelolg] oo 7/15#@:» Sl ! ./ A
eRieoBlol t{nslig2e] | £ — | » A
A'gce Gl lolo| Mishe:as| S| = | — | | P
lociBlnlaliialol 1] 1Sl | & | — 1 A A
Alolc|s ojzloo |9/sljo:22] & & | — ! v A
|o[¢i8 of2o|S19/nsSko:4s| &7 E | — t A “
cl8lds|olt|ofp sy | <l & | — ! - v
AlolciBlAglolt[olal7sle 03l 5] & | — ! v v
Clients Special Instructions: ) . Temperature °C
Lab: Reéeived in Good Condition? Y orN Describe Problems,',lf any: :
o Y AR - ) ) 3
#1i Rellnquished By: (Slg) % {l q’/@”' “% - Date: 7-[:1/00 #2 Relinquished By: (Sig) ) Date; #3 Relinquished By: (Sig) Date:
Company Name: h Mﬁi Time: ¢7qb Company Name: Time; Company Name: Time:
#1 Recelved By: (Sig) /: éj\" Q: X Date: 7 /0 7A)o' #2 Recaived By: (Sig) . Date: #3 Recelved By: (Slg) Date:
Company Name: . ’ : Time: { 70’0 “{Company Name: ' ) C O Time: JCompany Name: Time:

Note (1): If “N" lab wil-l hold sampies to await remainder of project-maximizing batch size and minimizing Qc ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All iab copies of data destroygd after three years,



. v
P

|II|ll" “"-«f/l

No. 051481

C C CHAIN-OF-CUSTODY RECORD
OMI:U ‘H];ECN[ Project Name: Mc 4 CL&ET Client Address : Point-of-Contact :
a division ofL:lerty Anatytical Corp. - | 25 ey ﬁ"NV/Oﬂ_QI'Jn :-j-""‘M Cu‘; o
501C I;d;dl;gnzl;\;gue Cartler : [SED EX L4200 ALouvc e ; ' Telephone No.: 4 12/264-209F
1-800-833-5007 Airbili No. : 2 2 es” Cosudneopers, PR (5/08 [Sampling complete™ br N (see Note 1)
Lo Sampler Name : VA 2 { OWoA Sampler Signature : FoES ol 4 Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HCI + ice F. lce Only F. Filtered Box #4 H. High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7.0H B.HNO3 +ice  G. Other U. Unfiltered M. Medium S. SW-846
'3. Leachate " 8.Waste C.NaOH +lce H, NaHSO4 + Ice L. Low W. CWA 600-series
4. Rinsate 9, Other, D. H2804 +ice | ZnAc+NaOH + lce 0. Other
5, Soll / Sediment/ Sludge E. Unpreserved
Box #1 | Box #2| Box#3 | Box#4 | Box #5
g’ | i Q =y Pace ""3 o‘F"fk‘
= Q = ;
Sample ID ““_ g £ S g 3 & 8l Ixlx I Remarks / Comments
(9 characters maximum) $ 3 |2l | @ -g a NEINE z 3 elE] e (see Notes 2 & 3)
3 ARAE ELR |2 (82)slelalelilEldisle] |
a = | & i 2 :>§,>con.n.:x:§0190
Alolclslalalolalolo 70 sheas] 5 =] - l o J
ole® o]qjol3|2/Hs hrus| § | & | — { /| o
olel8lAlGlolsolo]211Sl 08| C | E | — [ / A
olcl8ldzlollol t[21ts g le| — l / o
: aa -
Ageﬁﬁzﬁgvob nslest] 1 E | — \ A 9
JAlole |8 (,13’70 ‘:7/}5!215&1 glE | — ( v >
: -
Alocl8lAGl |3lololrsla:s| N1 € | — \ < v
- -
AloiC|8lAlglLI3|ol L] disla:s0] S| € | — \ ] v -
OiC|BlAGI |4 p|0|7/ 1912228 .5 | & | — l - v
vIC Lldlolt1nsliz3el 571 & ] v Yy
Clients Special Instructions: - Temperature °C
Labt Recelved in Good Condiflon? YorN Describe Problems, If any: .
ﬂ A .
“1#1 Relinquished By: (Sig) &~ / K7 - 11.\_,{ Date: 4 f9/ ¢ |#2 Relinquished By. (Sig) - Date: #3 Relinquished By: (Sig) Date:
- [Company Name:- 'Z z é/& ] Time. (~od iCompany Name: Time: Company Name:; Time:
1#1 Recelved By: (Sig) /:i _'h" E ). : Datm/,,/ou #2 Recelved By: (Sig) Date; », #3 Recelved By: (Sig) . Date:
| Company Name: : ‘ _Time: {Joo |Company Name: Time: . Company Name: Time:

Note (1): If "N tab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio: it "Y" lab will begin processing batches now.
" Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): Alt lab copies of data destroyed after three years.



&Y

051485

= C PUCHEM : CHAIN-OF-CUSTODY RECORD No.
Sa— . OM al Project Name: Mcd CL&T Client Address : Point-of-Contact :
W ion oftibeny AnebyicslCom. | 4 e oumwn STopY  rdrre _EM ViR, T ey
L 501: gﬂsdﬁgnz%igue Carrier:  f~eD & X 420 Aovsen 2% Telephone No.: 472 fo44-209Y
1-800-833-5007 AirbillNo. : £r802832 g 87% 2 1 o«u‘\mﬂpujr (/t'? /L0 |Sampling complete?\Yor N (see Note 1)
Sampler Name : VHEA ) oS Sampler Signature ; E\Tic Project-specific (PS) or Batch (B) QC 2
BOX#1 1. Surface Water 6. Trip Blank BOX#2 A, HCI + lce F. lce Only BOX#3  F, Fittered Box#4  H.High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7.01 B.HNO3 +ice  G. Other U. Unfittered M. Medium S. 8W-846
3, Leachate 8. Waste C.NaOH +1ce  H.NaHSO4 + Ice LLow W. CWA 600-serles
4. Rinsate 8. Other, D. H2804 + Ice . ZnAc+NaOH + lce Q. Other
5, Soll/ Sediment / Sludge E. Unpreserved
Box #1 | Box #2 | Box #3 Box #4 | Box #5 . . ]
‘ : & g S g o :
Sample ID " ¢ | £ [ 8§ £ |28 g x|z |z Remarks / Comments -~
& £ 2 g2 183 S| [olz] &
(9 characters maximum) 3 3 3 3 & - 96 o 8] 1381 glF|E 2 (see Notes 2 & 3)
e | PR 5|z |salsl8lelslRlEElslel | ~
8 = = |l & ic 2 z |S52|5]|a]e|R12|213]|018 .
alolel8lalalo lalols 7leige] 5| & | — L] Do / v DoveicaTe
Ci8lAlGitlololof2/is|ie:ge] S| & — I W A |
ple|Blakal (lolol8|21sliv: %] & o | — / P /
/
/.
/
/
/
/
/
Cllents Special Instructions: Temperature °C
{Lab: Recefved In Good Condition? Y or N Describe Problems, If any:
_ S LT S S R ;- —
#1 Relinquished By: (Sig) <~ « LOF, * (sf  Date: )’[ ';’/og |#2 Relinguished By: (Sig) Date: 1#3 Relinquished By: (Slg) Date:
R / i { K -
- [Company Name: ‘//;,4 £ & Time: /706 |Company Name; Time: ‘| Company Name: Time:
#1 Recelved By: (Slg) /"'é ™ mé X Date: ')// 7/00, #2 Recelved By: (Slg) Date: #3 Recelved By: (Sig) Date:
/ - -
Company Name: : Time: L 9 [)0 Company Name: Time: - Company Name; Time:

" Note (1): I "N" fab will hold samples to await remainder of projectémaximizing batch size and minimizing QC ratio; if "v"

Note (2): Samples stored 60 days after date report mailed at no extra charge.

lab will begin prbcessing batches now.

Note (3): All ab coples of'data destroyed after three years.



501 Madison Avenue
Cary, NC 27513
1-800-833-5097

CHAIN-OF-CUSTODY RECORD

Y

J

CoMPUCHEM fimmommce coas

a division of Liberty Analytical Corp.

BAckerouvnwd Stuny

Client Address ;

No. 051491

LAKzrR. (ViR O, T

Point-of-Contact :

Coe.p

Carrier: (~ep & X

420 Kovser AD.

CopmorLQ et

A (G108

Telephone No. : 4 .;8{%6 9-209¥
Sampling complete?

orN  (see Note 1)

Alrbill No. : &Y 50283 2 G 87/%5

Sampler Name ; :_]_). 555/4, u_,} ~ Sampler Signature : Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HCI + Ice F.lce Only BOX #3 F. Filtered Box #4 H. High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7.0l B.HNO3 +lce  G. Other U. Unfiltered M. Medlum S. SW-846
3. Leachate 8. Waste C.NaOH +Ice H.NaHSO4 + lce L. Low W. CWA 600-series
4, Rinsate » 9. Other, 0. H2804 + Ice 1. ZnAc+NaOH + Ice 0. Other
5. Soll / Sediment / Sludge E. Unpreserved
Box#1 | Box#2] Box #3 | Box#4 | Box#5
S : g . N Pree L of i_
= 3
Sample ID N 2 £ 8 s s & 8l Ixlx| | Remarks / Comments
(9 characters maximum) E § 3 ® -g a o 8 812 3 2 E Q! (see Notes 2 & 3)
ile |k PR D | |5ds|8|d]elEla]E]le
-\ -1 = S & i = | 2 [521S1z|81R (22151218
‘tAlelc|ilo|glolilole| P lklogyo]l | £ | — { A | v
Alokltlolalols o3| 7itlgsd ST E | — ! - /
Aloje | Holdlol jo]|3l 1/ 1klorzg] S| & | — | |Tve - /| Dugicars
Aloic|1o|dlo]s|ol3|71iblosss]l S | & | o ' u,//mg - 1. q//Msp)
Alolci!|olsls|2]olol7/iblexa| S| & | / v d
Alolelt]olslelzlo|a]7/1elosae] Sl e | T f - el
Alolcil]|o|plol3]|ofo|2//bln:gel §7| & | — i v v
) =1 - | '
Aldelllglol3lolz| 71 lblaes| S| E | - [ v v/
Alolct jolalolalolol7 /it 0:10] ¢ - / v hd
3 T
Alolcl tlo|glolalol alzi/glio:ed Sl & | — ! v s
Clients Special Instructions: Temperature °C
J|Lab: Received in Good Condition? Yor i Describe Problems, if any:
= 7 07 7 . B
#1 Relinquished By: (Sig) 7_52@1,-—-1,4 Date: 1/ (7‘/99 #2 Relinquished By: (Slg) . Date: #3 Relinquished By: (Sig) Date:
Company Name: é Kéltrf { Tlme:‘i/)oo jCompany Name: Tlme:"’ Company Name: Time;
1#1 Recelved By: (Sig) /_‘: g_b [~ ,,( Date: ‘1’/[7/00 #2 Received By: (Sig) " Date: #3 Recelved By: (Sig) Date:
Company Name: Time: §<p ¢ jCompany Name: ' Time: jCompany Name: ' Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

\

Note (3): All lab copies of data destroyed after three years.



S

i
7

CHAIN-OF-CUSTODY RECORD

No. 051492

ComrvCHEM

a division of Liberty Analytical Corp.

Project Name: pcid CL- = b
BAckcroud NTUDY

Client Address :

501 Madison Avenue

Carrier :

Fed Ex

DPAKER.
420 %oos EL

=) LR ON,

Point-of-Contact :

T (vep

.

Cary, NC 27513
1-800-833-5097

Cekrdosous £A (508

Telephone No. : 4:L/ 264 -~20%8
Sampling complete? Y orN  (see Note 1)

Airbill No. : 818028 3269 82 /e /£y
Sampler Name: D). Searrecr M &

Sampler Signature : Project-specific (PS) or Batch (B) QC ?
|BOX#1 1. Surface Water 6. Trip Blank BOX#2 A HCl+lce  F.lce Only BOX#3  F.Fittered Box#4  H.High Box#§ C.CLP3/90 T. TCLP
2. Ground Water 7.01 B.HNO3 +lce  G. Other U. Unfiitered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +lce H.NaHSO4 + Ice Llow W. CWA 600-serles
4. Rinsate 9, Other__ D. H2804 + ice 1. ZnAc+NaOH + ice 0. Cther
5. Soil / Sediment / Sludge E. Unpreserved
Box #1 | Box #2| Box #3 | Box #4 | Box #6 z
2 0! Oé 1) 4 oX PAG& .‘2—‘. o.p
' 8 2 |¢ 9 § _
Sample ID , ¢ £ S g 58 ' w|x Remarks / Comments-
(9 characters maxirium) g % % 3| 4 3 gé OREIHAEE N (see Notes 2 & 3)
| s | g |k % 2 § 5| 3 32 (s181%1al8|8(5]81el | T -
§ | E|s 28|82 : |5 |2218|281815|8(8(8]8
Alolc) ilol8lolelole] 71ithe:33l §1 &) — | % v
Alole|i[cldlolélol2| 2/1cloa4l s | & | — / N /|
—
Alolc| |e|Blolsb o [211eliie] S| & [ 1 A
Alojcil|o|Blols (0131 7/rvliz:8] S| E] ! A P
Aolclilolslolalololzelingl S € J < 7
Alolcllelplolalolol2utlivag] ¢l e | 7 | |[Due -1 | D leic ATe
B_AOCI-OAOQO!'M(E“:;; Sle| ~ [ v - )
Alolcliolalvitolol 70 liaizal ¢ | & — ‘ - f - /
Alolel 110|811 2lol) [7/1elinay S| €] - | — >
Alo|e] tlolalt | 2ol |74 S1<E] - | lnue > A 1 Dusiicares

Clients Special Instructions:

li2: 35

°C

'ILab: Received in Good Condition? Y orN

_Describe Problems, If any:

+ Temperature

#1 Rellnquished By: (Slg) {G’{I é/ﬁ . (.,,([' Date: 7'/ 19/¢o |#2 Relinquished By: (Sig) Date: -|#3 Relinquished By: (Slg) Date:
‘[Company Name: A=A Time: ;= ; o __|Company Name: Time: Company Name: Time:
.|#1 Received By; (Sig) /—'-’ ED C.:? b3 - Date: ﬁ/m o |#2 Received By: (Sig) Date: #3 Recelved By: (Sig) Date:

Company Name: ' - “Time: I, -7[ © © |Company Name: Time: - Company Name: Time:

" Note (1): If "N lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begib processing batches now,

Note (2): Samples stored 60 days' after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



CovpruCHEM

a division of Liberty Analytical Corp.

- 501 Madison Avenue
Cary, NC 27513
1-800-833-5097

CHAIN-OF-CUSTODY RECORD

- |Project Name: MC4 (L&

AA koo Srupy BAKE Cuu%:?u«
Carrler : /’:@ 1= % 420 &0\)3 £ 2 .

051499

Client Address :

Point-of-Contact :

Cocy

Telephone No. :

Airbill No. : &¥02831263 272/ /7¢ /63"

(nKapaes 4] (508

< 1] 244 -209¢

Sampling complete?(ﬁ)r N (see Note 1)

, Sampler Name : Se M1 06 |Sampler Slgnature : Project-specific (PS) or Batch (B) QC ?
BOX #1 J.SurfaceWat‘er 6. Trip Blank BOX #2 A. HCI + Ice F. lce Only F. Fitered Box#§ C.CLP3/90 T.TCLP
2. Ground Water 7.0il B.HNO3 +ice  G. Other, U. Unfitered S. SW-845
3. Leachate 8. Waste C.NaOH +lce H.NaHSO4 + [ce W. CWA 600-series
4, Rinsate 9, Other, D. H2504 +ice |. ZnAc+NaOH + ice 0. Other
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box#2| Box #3 | Box #4 | Box #6
o 2 P,QG & _}__ ° " 4
g g g 8 g .
Sample 1D N ¢ | E $ %3 Py 81 lelcl | Remarks / Comments--
(9 characters maximum) g § 3 @ -g fg 4 3 % 8 e E Q (see Notes 2 & 3)
i |z | B LB D] 3 52]s/8l3]sl3)8 HHE
8 E g’/ a i s 2 15z21812]8]R|F § 213
1Alole ! t[o|Alol|olo 2ielnas) A | E |7 ! V] v
Aof—lo£07037l/ﬁxg:s4 S1ée|— v |
Aolellolblo|Blolo|2/jchraa]l | € | ’ “1 d
Wleleltloldlolelop [2rfelue] S e | ' ol 4
- -
Wlole|tolaltlololo|2:tln:a] | ! < s
vlclt leld] lolo |3zt lizn] <L & — ? o 7|
vlcl (o4 11 1|olo| L el S| €| — ) Y v
Aloje] ([ol8] (1o [7reiinse] S| & | ) - v
ol ol (]300l iftvas S| €| ) v v
Wlole|/]o ool b lniss S| E | —
Clients Special Instructions: Temperature °c
* |Lab: Received in Good COndltlon? YorN pescrlbe Problems, I: any: .
’ o 4] 3 o
#1 Relinquished By: (Slg) (" yd ,{,{l’ . l~4 Date: 7!(7 [/og #2 Relinquished By: (Sig) Date: #3 Relinquished By: (Slg) Date:
Company Name: . ﬂ/lks. J Time: 7 200 |Company Name: Time: Company Name: Time:
|#1 Recelved By: (Sig) /- = é %, Date: 7/;1/0; #2 Recelved By: (Sig) Date: #3 Recelved By: {Sig) Date:
= 7
Comipany Name: Time: I';oo Company Name: Time: Company Name: Time:

Note (1): If "N" lab will hold samples to awalt remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



J

CHAIN-OF-CUSTODY RECORD

o

i
i

No. 051494

CovmruCHEM

a division of Liberty Analytical Corp.
501 Madison Avenue

Client Address .

Project Name: s CLd I
AEICLR D Sruny
Carrier: /&1y (= %

42 Al o2

(= AN 1R OM.

LN

Point-of-Contact :

L na Ve

430 Aoveep Ao

Cary, NC 27513
1-800-833-5097

Alrbill No. : £/8028 32. G 87 /76 /6 v~

Telephone No. : 41 2-/ ¢~ 20647
Sampling_complete?( Y)or N

{see Note 1)

Codrdern s AE) 45103

Sampler Name: D . ¢ [ ,,_-,/ e C- Sampler Signature : (Sl o Project-specific (PS) or Batch (B) QC ?
BOX #1 1. Surface Water 6. Trip Blank BOX#2 A HCl +ice F. lce Only BOX #3 F. Fitered Box #4 H. High Box#5 C.CLPJ3/90 T.TCLP
2. Ground Water 7. Ol B.HNO3 +lce G, Other U. Unfiltered M. Medium S. SW-845
3. Leachate 8. Waste C.NaOH +lce H, NaHS804 + Ice L. Low W, CWA 600-serles
4. Rinsate 9, Other, D. H2504 +Ice 1. ZnAc+NaOH + lce Q. Other
5. Soll / Sediment / Sludge E. Unpreserved
. Box#1 | Box#2| Box#3 | Box#4 | Box #5
3 3 . Pace 4 o f v
. £ ] Q 5 ;
= g .
Sample 1D U I "g § § re 5 |z = Remarks / Comments~~
(9 characters maximum) 3} 3 b 3 § -gg ol 812 3 g % | (see Notes 2 & 3)
s ¢ § PlEE) sz (3(2|Els]5 | (51818 | T
8 £ s a i S | 2 |5=2[813]|2|2|8 & 218
L d
Aocu_)laf‘foo 200ei30a] S| €| R d ]
. P -
Alolel1|olall #lol3 g S| & | | ]
/ .
/.
/
/
R
/ -
/
!
Clients Special Instructions: A Temperature °C
|Lab: Received in Good Condition? ¥ or i Descyibe Problems, If any:
- 7 ¥ .77 7
#1 Relinguished By: (Sig A ' Date: 9/t 5/pp |#2 Relinquished By: (Sig) Date: #3 Relinquished By: (Sig) Date:
; 'L%LM——? 1 :
‘|Company Name: ,4 Kg& Time: ;1o © [Company Name: Time: . Company Name: Time:
" |#1 Received By: (Slg) / f._—:- ™ é A Date: -)/n/()o #2 Recéived By: (Sig) Date: |#3 Recelved By: (Slg) Date:
Company Name: ' ' ' Time: / //(JU Company Name: Time: ‘| Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three )’/ears.



e

CHAIN-OF-CUSTODY RECORD

0514 (0

— No.
E COMPUCHEM . |ProjectName: Mc 4 Q&I Client Address : Point-of-Contact :
= a division of Liberty Analytical Corp. ' oY X =PV :7'7’»« G
501 Madison Avenue Carrier : [—; = . V’/,' Ll . ML L Py
Cary, NC 27613 S (= 4—2,0 Y =R O ATS Telephone No.: 41« ,3;“"‘ ore
1.800-833-5007 Alrbil No. : ©/80 2 83 26,9 8'7/ 2 ™1 Conaomoet 5’ PA ¢ =74 OFY |Sampling complete?(Y.orN (see Note 1)
Sampler Name : VAALO \JJ‘ Sampler Signature ETK Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A, HC! +Ice F. lce Only BOX #3 F. Filtered Box #4 H. High Box#5§ C.CLP3/90 T. TCLP
2, Ground Water 7. Oil B.HNO3 +ice  G. Other U. Unfiltered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +Ice H. NaHSO4 + [ce L. Low W. CWA 600-serles
4, Rinsate 8. Other, D. H2804 + Ice 1. ZnAc+NaOH + ice 0. Other
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box#2| Box#3 | Box #4 | Box #5
8 3 PAce | ot _.3_
; Fnd
~ Sample ID N o | & § g |9 g 2 ,
¥ H 5 3 |85 REIREIE: Remarks / Comments -
-(9 characters maximum) g % § T 3 @ = a o 4 AN LSS I (see Notes 2 & 3)
SERE PR R s sgsl8lileleltEisls] | ot
| s | Els|8|¢ s | s |8218/3)8)8|5/8(8|3|%
Alolc|b] e [3]ole] 7/ lia:so SlE | { ol T ,
Alolclolblali 3oz aln:se 1 ¢ | [ v v
1Aloleleldlal tlilolo| 7na el 5| €1 = t v V]
AlolClelBlG] 1 7ieli4:44] SIE | — ! v /]
Alole| 7 416] (|2]olo|7/i4lm0z] S| E | — [ v l
Alo|ldlslalilzlol 8 74 lis:4e| £ E | — | v v
AolcTlslglolalolel7nalizas] <l e] — l v v
AlolcinldlGlolqloB |2 /144:08 STl €| ~ ! /| v
Alo C'{AGO(_,_OO Malren] 5| & | — | v /
AlolcrlAllolelolal g lisieal ST E | T ] v /
Clients Speclal Instructions: Temperature °C
Lab: Receivéd in Good Condition? Y orN Desc;lbe Problems, If any:
o~ 17 47 PR -
#1 Relinquished By: (Sig) €, / M’ﬂ Date: 9 ‘1"/[” #2 Relinquished By: (Sig) Date: #3 Relinquished By: (Sig) Date:
Company Name: ﬂ ,4 [7d*1.4 U ' Tlme: {7co |Company Name: Time: ‘|Company Name: Time:
#1 Received By: (Sig) /— o g____{;( Date; -7‘/,7//“ #2 Recelved By: (Sig) Date: #3 Received By: (Slg) Date;
Company Name: Time. (sps Company Name: Time: Company Name; Time:

Note (1): if "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if “Y" lab will begfh processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



/

o

CovmrUuCHEM

a division of Liberty Analytical Corp.

i

501 Madison Avenue
Cary, NC 27513
1-800-833-5097

“
A

51411
CHAIN-OF-CUSTODY RECORD No. 09 ;
Project Name: Mc @ CL&T Client Address : Point-of-Contact :
RAci crovaDd StonY | Garer  Ewvir wu. T (v

Carrier: /== (=X

420 RKovser. /D

CoxmprZ et 3 PA Iviey

Telephone No. : 412/2¢4- 204 ¥
Sampling complete? Y or N (see Note 1)

Airbill No. : /80223264 g;[zs [ee
Sampler Name : A (v

SSmpler Signature : &Ik Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A HCI +ice F. lce Only BOX #3 F, Fitered Box #4 H. High Box#5 C.CLP3/20 T.TCLP
2. Ground Water 7.0l B.HNO3 +lce @, Other U. Unfittered M. Medium 8, SW-846
3. Leachate 8. Waste C.NaOH +lce H, NaHSO4 + Ice L. Low W. CWA 600-serles
4. Rinsate 9, Other, D. H2S04 + Ice |. ZnAc+NaOH + Ice 0. Other,
5. Soll / Sediment / Sludge E. Unpreserved
Box#1 | Box #2| Box #3 | Box #4| Box #5
g '§ p Ace 2 . g" 3 -
o & g 8 §‘ -
Sample ID N ¢ | E |3 8 5% g |xlz| |9 Remarks / Comments -
(9 characters maximum) 3 ‘% 3 2 3 3 |5 g o § g HERIS Q (see Notes 2 & 3)
‘SRR 28| s |3 |szls|s|elals|Elzisls] T '
a E = & i = z 152 |5lolalal|Tis|OlE]|o
- s s
Alo|CTAGl lalolo | 7nalleionl & | €| — t A y
w2l ~ - " -
Aole|dlal altlo|2n4j@:sr] 5| & s p Y
Alolc|TiAGlole oo |241:859] & | € | ! < /
Aok 1lblalol8lol8 1] &1 | - 1 1 .
Aoleisla| ool 2utlima] <le | l A /
Alolclylbla] ttlole | 7/4 lasol 5 | €1 — ‘ - o
P /
Alolennle ] (]3]ole] 2/ lnee| 57| E | ~ ' v 4 .
] - - A .
Alolciqioit s |olo| e linioo 4 | & | — [ [oug / 7 DulercAare ‘
. - -~ )
Aloleilslal]z|delInaln o] § | & - ‘ bisfrtahs v ] MS//MS‘D
Alole]Tola | [3alel Thalinis] s1& | — | i -/ -/
Clients Special Instructions: Temperature °C
Lab: Received in Good Condition? Y or N Dpescribe Problems, If any: : 7
- |#1 Relinquished By: (Sig) (GD / A/ ,ﬂl,h/ Date: ‘7/ n/(u, #2 Relinquished By: (Sig) Date: #3 Relinquished By: (Sig) Date:
Company Name: 42 K z /2 Time: 1200 |Company Name: Time: " Company Name: Time:
181 Recetved By: (Slg) /2 Tn (= X Date:_/j7/bs |#2 Recelved By: (Sig) Date: #3 Recelved By: (Slg) Date:
g I ;
Company Name: Time: g jCompany Name: Time: Company Name: Time:

' 'Note (1) 1 "N" tab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



ComruCHEM

a division of Liberty Analytical Corp.

501 Madison Avenue
Cary, NC 27513
1-800-833-5097

Tl

o~
Y

/;f

CHAIN-OF-CUSTODY RECORD

.

3

051473

No.
Project Name: MC 48 CoeaT Client Address : Point-of-Contact : 4
LackerovmwDd STodY | Aaken, (ZAI VIR OnD - rm (oep

Carrier: /“=p & X

A20 KoosiaEr Ko

Telephone No.: 4

Airbill No. : €38 29 32 8 87/ % f6 <~

(b A0ppe 5,

2A_IS(of

%‘266 q-209¢
Sampling complete?{Y or N (see Note 1)

Sampler Name : ALK, (o& L3 / Sampler Signature ! Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HCI + lce F. lce Only BOX#3  F.Fitered Box#4  H. High Box#§ C.CLP3/90 T.TCLP
2, Ground Water 7. Qll B.HNO3 +lce  G. Other U. Unfitered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +fce H.NaHSO4 + ce L. Low W. CWA 600-serles
4, Rinsate 9. Other, D. H2804 + lce 1. ZnAc+NaOH + lce O. Other
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box#2| Box#3 | Box #4{ Box #6
S»’I 3 Pace 3. o 3
-] g 5 QO . .
Sample {D "3 ] £ § 2 g § x|z Remarks / Comments-~
. N E 3 3 ) = a I
(9 characters maximum) g " % g 3 3 2 |5 205 o 8 é HE Q| ol (see Notes 2 & 3)
o o £ £ LI - PR b % @ | tlo]o i
AREERR AR R AR AR IR R
'A_QCA7AlG‘f Slole |24 (7:37l 87| | — ‘ v W
Alvle]7 |g__L5 0| 7/i4i17:47 f & | \ el [
|Alolehiplglolalob [ nslisas| 7| ¢ | — l - -’
Al derldlglolalole|2nslisas| S E | — ENY v % YAscar
Aol el slglolglolr | 2shssel < ¢ | — ! w N
NAlolelvidlal tlololelans|isuel 41 £ | — l l v
Alole |91l Lololz|ps|isas| 7| & | — 1 ~ %
| loc.ééétzoo?/moma S|1EeE| - l 1 | Y
AlolcltiAlgl2lo3 Mtbgieel §1 & | l v v
Aol qsia cet 4 ip e~ L e B A B et v e B e A R I 2
Clients Special Instructions: Temperature. °C
Lab: Received in Good Condition? Y or N D;scrlbe Problems, If any:
#1 Relinquished By: (Slg) ./~ /4 n brfl - Date: 7[17 /06 |#2 Relinquished By: (Sig) Date: #3 Relinguished By: (Slg)_ Date:
rZ T -
Company Name: (1.4 [('é /<. ‘ Time: {700 _|Company Name: Time: Company Name: Time:
#1 Recelved By: (Sig) /f EN /—«’ /( Date: 7.//{7/9@ #2 Received By: (Sig) Date: #3 Recelved By. (Sig) Date:
Company Name: Time: 170D [Company Name: Time: Company Name. Time:

Note (1): if "N" lab will hold samples to await remainder of projecf-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



}

051486

= CHAIN-OF-CUSTODY RECORD No.
RN ettt —
I— CQMPUCHEM Project Name: MC& QL& Client Address : Point-of-Contact :
= adw‘nsion ofLit?erty Analytical Corp. é LCKG RO UMD  STuD Y CAKEr (VIR O . JTM (:u P
'501;';"3"'3‘(’:“2‘;‘;‘;‘;“9 Carrier: e3> Ex 420 Aoovsen Ax. Telephone No. : 412 ()ze‘\ - 705
1-8%-83&5097 Airblli No. : B(§p2 8 32.69 8 7/ 2¢ / s 1 CoemomneS . PA 1Sred  [Sampling complete? {Y/or N  (see Note 1)
Sampler Name: >, CH/u.. 186 Sampler Signature : g Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A, HCI+|ce F. ice Only BOX #3 F. Filtered Box #4 H. High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7. 01 B.HNO3 +lce  G. Other. U. Unfiltered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +Ice H. NaHSO4 + Ice L. Low W. CWA 600-series
4, Rinsate 9, Other D. H2504 + [ce |. ZnAc+NaOH + ice O. Other
§. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box#2] Box #3 | Box #4 | Box #5
0 3 Pree | o 4
3 g | ¢ g ]
Sample ID ‘ 2 £ 8 § |28 | x|z Remarks / Comments
5 b 2 g 3 2 a o2 oja 3:
(9 characters maximum) § 3 P E 3 a |5 ‘g 3 NS (see Notes 2 & 3)
s | ¢ | % 5 § £ 1% §m58~§m§§§80 -
8 i g a & § 2 (32 181a(8(R(212]5]|2]8
A|oc.q551_2__,00'7//yn:zs S e | — B v V]
Alok 9] 4lg|1]|Llole] rediiad $ 1 & |~ ’ . v
AolciGldle| (1 1ol0l Y relioise] g1 E | ! v %
- "
Alolclgldal 1l t]olsl7 e | & [ < v
. | )
Alolelglalglolalolol9/eslmol 1| — / v v
Adlocl9l4lalolq]ol 1l 71isloq:a3l S| €| — / % V1
olclalalaloll [ololans | 71 € | — [ v v
Aloc|31a610|l o151 v li3:38] 571 E [ = l v Y
1Al (€ {9|Al6|olHplo | Tnyfisise $71 € | — [ I Vv
- -—
AolQ‘\ dlelol4ll | [71s|m:38) 51 & | — ! % 1/
Clients Special Instructions: Temperature °C
Lab; Received in Good cdndmon? Yot N« Descrlbe Problerhs. if any:
#1 Relinquished By: (Sig) ,/ /%M Date: f1 1fvv |#2 Relinquished By: (Sig) Date: #3 Relinquished By: (Slg) Date:
7
Company Name: ,5/' K‘.. rz_ Time: y2o v [Company Name: Time: Compgny Name: Time:
|#1 Received By: (Slg) F €N (,. X Date: 7/,7 / ¢V |#2 Recelved By: (Sig) Date: #3 Recelved By: (Sig) Date:
Company Name: Time: / 2 év Company Name: Time: Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab wm begin processing batches now.

Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All tab copies of data destroyed after three years,



H
:

No, 051487

—_ f CHAIN-OF-CUSTODY RECORD
E COMPUCHEM Project Name: McB €CLET Client Address . Paint-of-Contact :
—— a division of Liberty Analytical Corp. 4"'/\ Cic (;,&oupv,_b«_‘ S—r DY Z‘?A (€% 2. C”:A) VIR AN :rTM CU r
' 501 Madison Avenue Carfier: )=&D (=X G20 Hoove 2 . Telephone No.: <titf2¢ 9-20%¥
Cary, NC 27513 - - ~17 . B
1.800-833-5097 Alrbill No. : /802832688 7/ 76,/ es~|( 0200 S A /S E |Sampling complete® Yor N (see Note 1)
Sampler Name : ». 5}; et a0 & |Sampler Signature ETJ)e Project-specific (PS) or Batch {(B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HCl + Ice F. lce Only BOX #3 F. Fittered Box #4 H. High Box#5 C.CLP3/%0 T.TCLP
2. Ground Water 7.01 B.HNO3 +lce  G. Other U. Unfittered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +Ice H, NaHSO04 + ice . L. Low W. CWA €00-serles
4, Rinsate 9. Other, D. H2804 + Ice  |. ZnAc+NaOH + Ice O. Other
5. Soll / Sediment / Sludge E. Unpreserved )
Box #1 | Box#2] Box#3 | Box#4 | Box #5 .
9 g : Prce Z. ot _‘3:_.
3 g g 9 -y o
Sample ID ':‘_ g |5 8 £ [o8 5 Ixlx Remarks / Comments
(9 characters maximum) $ 3 2 3 § -Z g gl 1812 8 2 g p (see Notes 2 & 3)
AFEEAR RN B8] 3 |s2lsl8lilalslilaiele] |
8 E P & & P 2 132181z [£181212181218 ‘
olc|dslzlolelolOl 2 ssliss) S 1 E | T | ! v 7
Alolcdlglclolelolel) /sl 6| E | ( o % i
Alolc [9lale !t 3lo|of 2reslosie] S | E [ < 7
Alolelal Al L 3o]B] U islos:ssl &7 € | [ s ~
AlolclqlAleloi8lolo] D/ islto:ta] ¢7| € | ‘ / /
‘ y -
Alolc|aldkg|aBlo 6 [P rsto:3e] ] €| — { v ol
Alokc|al4lslolslole | sl 671 & | ™ { A /]
Pl B4
Alolc 914z olglol8l 2 isla0l S1E | — J A /
. s PN . .
cklYldalol2loo| 2 Uisize] S | € ! ) v/
chﬂék;Q?O?‘)/ss‘(gzgj Sle |~ | v 41
Clients Special Instructions: . V : Temperature °C
_|Lab: Received in Good Condition? Y orN Descripe Problems, If any: .
. #i-Rellnqulshed By. (Sig) {é, 4{‘ M Date: 7/ n/()b #2 Relinquished By: (Sig) . Date: - 1#3 Rellnquished By: (Sig) Date:
_ “1Company Name: < 'é £ Time: /7(}0 Company Name: - Time: Company Name: ~ Time:
#1 RecenedBy: (Sl /T 2D (Z X Date: 7/;7/ Vgl#2 Recelved By: (sig) Date: #3 Recelved By: (Slg) Date:
Company Name: " Time: }’7 L(/ Company Name: ' Time: ) Company Narﬁe: Time:

" Note (1); If "N" lab will hold samples to await remé'inden of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin procésslng batches now.
Note (2): Samples stored 60 days’after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years.



gt

3
ComruCHEM

!
j

051488

E‘ CHAIN-OF-CUSTODY RECORD No.
—— i ; . |Project Name: Mc 3 (L& Client Address : Point-of-Contact :
-, a division oleI?erty Analytical Corp. /‘j , 'QQV ) Sn)by BAKER AV RO J:M (‘u )
502’;"“';%"2’_;‘;2';“3 fcarer:  £zd> X #1320 AE 72 . Telephone No. : < 2f2L9- 20%9¥
1-836-833-5097 Airbill No. : 5/80&832..6997’/ 76} (eS| Mormopo o 5, A 1S/o8 |sampling completeX Y br N (see Note 1)
) Sampler Name: ). Seiq rvsa G |Sampler Signature : & J1e Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A, HCI * Ice F. Ice Only BOX #3 F. Fitered Box #4 H. High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7. Olt B.HNO3 +lce G. Other U. Unfiltered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH + lce  H. NaHSO4 + Ice L. Low W. CWA 600-serles
4, Rinsate 9. Other, D. H2804 + lce 1. ZnAc+NaOH + Ice 0. Other,
5, Soll / Sediment / Siudge E. Unpreserved
Box #1 | Box #2{ Box #3 | Box #4| Box #5
9 3 Pace 3. - + 4
3 2| ¢ g g w
Sample ID N\ ¢ | £ 8 $ |28 gl Ixlz| |3 Remarks / Comments”
(9 characters maximum) $ £ S |3 2 1321 |, 8 = sBIEl | g (see Notes 2 & 3)
AR AR AR AR A R T A L e el
8 B = i | & S 2 132 IS|al8|R|2(2 213
Alo e[y |alalt lolelelrricloaas] < | | ™ ! v o
AoleVslalilo lolal7iclons 1 ¢ |~ ! v ~
Alo|c|y|8lal 1 jod|7n¢]wied & € | Y “ d Dl AT e
1Alolcalbla | L]4lol el 7 lees] S | o T ' v v
- . L/
Alo|c|F|Rl6| ) |rloloj7uglies] S | € | — ' dee el v DurcicAare
Alolc9lals\|4lolardead] S| <] ~ U s - A1 Tds/nsn
1Blojeg s | Lalof 1|2k z0] & | € | — \ > v
y M I’I -
olclslo lol3olol7i/alhion] S| & ~ { ] /]
Alolcl9lalalol3lolglnalnd 5 | & — | | P!
_ o . . !
Alolelslalalolalol8lo 144 <le | — RN v Al Nuaicar e
Clients Special Instructions: '- ' Temperature °C
Lab: Received in Good Condition? Y or N Describe Problems, If any:
5 2 277V 7 V/ Nl ]
#1 Relinquished By: (Slg) "¢~ {rof Date: /s 3 [pp |#2 Relinquished By: (Sig) Date: #3 Relinquished By: (Sig) Date:
Company Name: . Ag_g;g, ’ Time: /I 9 b{) Company Name: Time: Company Name: Time:
o po 7
|#1 Recelved By: (Sig) /-»-".-.;J\ -(_‘,_:;)L Date; 7/ [} 7/0Q #2 Recelved By. (Slg) Date; #3 Recelved By: (Sig) Date:
Company Name: “Time: /I ) é(} Compaqy Name: Time: Company Name: Time:

Note (1): If "N" lab will hold samples tb await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.

- Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years,



™

kY

J

CHAIN-OF-CL

- \

051516

— JSTODY RECORD No.
— A~
—— COMPUCHEM Project Name: AMCA C L G-I Client Address : Point-of-Contact :
_— a division of Lil?erty Analytical Corp. A 4 P I g_r uD VY 4/1) AKE © =y *\.17 M L o
501 Madison Avenue Carier: A~ b (=X <420 K : 4+ Telephone No. : 412 [269~ 299 ®

Cary, NC 27513
1-800-833-5097

(K ANPO LS A 120X

Sampling complete? Y br N

(see Note 1)

Airbill No. : €190 283269 97,/7(,‘/ 6%

Sampler Name : 1/is R IO & Sampler Signature : (=T K Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HCl + [ce F. lce Only BOX#3  F.Fitered Box#4  H.High Box#§ C.CLP3/80 T.TCLP
2. Ground Water . T1.0i B. HNO3 +ice  G. Other U. Unfiltered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +Ice H. NaHSO4 + ice L. Low W. CWA 600-serles
4, Rinsate 9. Other D. H2504 + Ice 1. ZnAc+NaOH + Ice 0. Other,
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box#2| Box#3 | Box#4| Box #6
3 2 . Proe 4 of <4
a 5_2: o Q ——— w——— L
Sample ID ™ 2 £ 3 % a & § w|T Y Remarks / Comments
(9 characters maximum) § 3 32 3 @ g ?s o £ 812 3 2 % 0 (see Notes 2 & 3)
il |8 s 0B 8|3 (aelsl8ulslsiBlEelel | T
a =S - & i s z |S2|5lelala|x|S|O|E]0
Alolel|9lalelOl2lolo|r || < | € | — { v )
Alolc|lalelolaiol 30 7otse] & | & | T 1 v/ 3
/
/ ,
/
/
/
/
/
/
Clients Special Instructions: Temperature °Cc
" {Lab: Received in Good Condition? YorN Describe Problems, If any: .
L F . o YA s 4 E N
|#1 Relinquished By: (sig) ST/ /{4~ [ F Date: 315/ |#2Relinguished By: (Sig) Date: #3 Relinquished By: (Sig) Date:
Company Name: (/[fA e 20 - - Time: [ ‘jon’ Company Name: Time: Company Name: Time:
|#1 RecetvedBy: (Slg) [T D E ¥ * Date: = /;'7/&0 #2 Recelved By: (Slg) _ Date: #3 Recelved By: (Slg) Date:
. . TN . R
Company Name: . Time:  //0 b |Company Name: Time: Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



== CHAIN-OF-CUSTODY RECORD No, 001489
——— -OF-CUSTODY RECORL .
— COMPUCHEM Project Name : M €& C LeT Client Address : Point-of-Contact :
R " O"ison of Lierty Analytcal Coms. | g e o STonY | Aaren EoVigor T (Lop
i 501 Madison Avenue Carrier : [( = % LE2D /eou Cese /éb . Telephone No. : Ara]269—208»
~ Cary, NC 27513 et Sl ~ - Y o)
1-800-833-5007 Alrbill No. : EX8028 3264 82/76 /6 s~ | (Y pa Ao crs S, fA 1S/o8 Sampling complete? Yior N (see Note 1)
Sampler Name : AJ, @A,Q-/A / Sampler Signature : Ry 4 Project-specific (PS) or Batch (B) QC ?
BOX #1 1. Surface Water 6. Trip Blank BOX #2 A, HCl + Ice F. lce Only BOX #3 F. Filtered Box #4 H. High Box#§ C.CLP3/90 T.TCLP
2. Ground Water 7.0l B.HNO3 +ice G, Other U. Unfiltered M. Medium S. SW-846
3. Leachate 8, Waste C.NaOH +1Ice H.NaHSO4 +ice L. Low W. CWA 600-series
4, Rinsate 9. Other, D. H2804 + ice 1. ZnAc+NaOH + lce Q. Other,
5. Soll / Sediment / Siudge E. Unpreserved
Box #1 | Box #2| Box #3 | Box #4] Box #5
3 PAG:&. 3 O's: i
g | ¢ g g 1
Sample ID ) ¢ | £ |8 O - 5| Ix|x Remarks / Comments ™
(9 characters maximum) $ 3 2 3 |3 S 2l |3 § o2 E 8 (see Notes 2 & 3)
sl g |8 P LB 2|z 88]slelifeldililsls
8 E s a £ I = 2 1282181281812 |218(218
{Alolcl (| |8lo]! [olo] I liaige] & | & | | v v
Alplclt|)[8lo]tiplr|7eliz:ge S | & ! / A
1Alolc| {1 |Alolz|olo]| 21 el 2s| 1 | v v
HAlolel il 1AlAzlol 12l | &1 ! . A
AlOIKd [ | Blolzlolel /¢ liz0a] ¢~ | € | ~— ! | v
|Alolel i |8lo]alo|t [1elnuel sl & | — ’ - -
1Alolc| (1l |A]lola|olol 2itgl 0]l <l E | ~— I o v ,
Alole| V| t|AloB |02 216yl & | E | — ; < / ’
Alolcll HBIOKI0[2| 1ol 08l & | &€ | — L [Dup v v DUﬁachTg
Blolcl ] [Blolslole|rireloied §1E | — J J ¥
Cllents Special Instructions: ‘ Temperature °C
Lab: Recelved in Good Condlﬁon? Y or)j‘ Describe Problems, If any:
#1 Relinquished By: (Slg) 5~ /- ,@(’, L>f _pate: 71 2/p¢ |#2 Relinquished By: (Sig) Date: }#3 Relinquished By: (Sig) Date: .
!
Company Name: jff e Time: I[ 20 ¢ |Company Name: Time: Company Name: Time:
. |#1 Received By. (Sig) / - L,D C )( Date: '}//;/0(, #2 Recelved By (Slg) Date: #3 Rec:elved By: (Slg) Date:
Company Name: Time: /70() Company Name: Time: Company Name: Time:

Note (1): I "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years,



S

Tl

a division of Liberty

CompruCHEM

Analyticat Corp.

501 Madison Avenue
Cary, NC 27513

CHAIN-OF-CUSTODY RECORD

No, 051490

‘ Project Name: pc 4 C«&J Client Address . Point-of-Contact :
BACKkE A oonsi> TvDY Ahger (ol iROD. PPy Ve t?
Carrier : ED o~ X 4206 ApuséE 2 PETS Telephone No. :

1-800-833-5097 Airbill No. : 819016716ﬁ971/7§7£5_;f_ _ ! ‘(7‘ M /C0¥ |Sampling complete?(Y or N (see Note 1)
SamplerName: A, /h ART M Sampler Signature : EJE Project-specific (PS) or Batch (8) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX#2 A, HCI + lce F. lce Only BOX#3  F.Filtered Box#4  H.High Box#§ C.CLP3/90 T.TCLP
2. Ground VVater 7.0l B.HNO3 +Ice  G. Other, U. Unfiltered M. Medlum S. SW-846
3. Leachate 8. Waste C.NaOH +Ice H, NaHSO4 + [ce L. Low W. CWA 600-series
4, Rinsate 9. Other, D. H2S04 +Ice 1. ZnAc+NaOH +lce O. Other
5. Soil / Sediment / Sludge E. Unpreserved '
Box#1 | Box #2| Box #3 | Box#4 | Box #6
3 ¥ Vace 2 o 2.
Q g | ¢ g g .
Sample ID \ s | E | 8 § a8 8l Ix|zl Ix Remarks / Comments
» % 3 =2 g 582 o2 [e R I %
(9 characters maximum) 3 3 2 3 § = fg 81 1812 é FlE ol (see Notes 2 & 3)
s | ¢ | & % 3 §_£ 5 1gelsl8lilzlEl8]5|8|e '
8 = 3 £ o s 2 | 8=2181z|8|2| 22151218
Alolelililglolsloli [ el 5 & — ! v /
Alole| 111 14]olc]ol0]211ebr:ss| S | € | — ! /I v/
Alole v |1 |Alolclolt | amelonsel S| & ~ / % /
Alole] | talols lolol2pelinad | €] — / / /
Wlole ! Ll lalopdol [ Ielnael S| ¢ | — ) % /
Ingc,il_go?;og‘?/low:zb cle| - ! |7 d
z b
dlole] it |8lolslol®] 71 lioge| | & i Y v
- g —— ]
Aol [} 1Alo]9]|0jo] 1 telopigol & | E ! 7 7/
Aol | 1ploglely D uelopae] & | & | ~ ! d) 7
Aole] ]t [Alolalol [ clsel §1e | - | luesfodsr / A || Msfms
Clients Special Instructions: Te’mperature °C
Lab: Received in Good Condition? Y or} Descyibe Problems, If any:
e / Vit I ¥V /7 1 O . S g
#1 Relinquished By: (s@ . é Al o Date: ‘i}'n’[ 0¢ |#2 Relinquished By: (Sig) Date: #3 Relinquished By: (Sig) Date:
Company Name: / K{_’-; 2. | Time: 700 Company Name: Time: Company Name: Time:
#1 Received By: (Sig) /C:‘.‘D X Date: 7/17/06 #2 Recelved By: (Slg) Date: #3 Recelved By: (Slg) Date:
Company Name: Time: / 70’(, Company Name: Time; Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratlo; if "Y" 1ab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab coples of data destroyed after three years.



g

No. 051493

== ' CHAIN-OF-CUSTODY RECORD
A — e
a—— COMPUCHEM Project Name: e Ce @ I Client Address : - |Point-of-Contact : _
—— a divIgion of Ll!‘:erty Analytical Corp. d Vi Cre O LrT ;‘u .y QA e = ” ) = {/ e e 2
. 50:: l;/l;d:ocnz:;\é:r;ue Carrler : /- ED X 20 S0 NE A 2. TelephoneNo,: 42 / 264209
) 1-800-833-5097 Airbill No. : g/ 50283 2¢ 79'?'/ 26/63° | (o A 0p 0 et $ . ;?9/} /S 108 |Sampling complete?7Y or N (see Note 1)
L Sampler Name : M ¢ |Sampler Signature : Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A HCI + lce F. lce Only BOX #3 F. Fitered Box #4 H. High Box#§ C.CLP3/20 T.TCLP
2. Ground Water 7.01 B.HNO3 +ice G. Other, U. Unfiitered M, Medium S. SW-848
3. Leachate 8. Waste C.NaOH + lce  H. NaHSO4 + Ice L. Low W. CWA 600-series
4, Rinsate 9, Other D. H2804 +lce |, ZnAc+NaOH + lce 0. Other,
5. Soll / Sediment / Sludge E. Unpreserved
Box#1 | Box#2| Box#3 | Box#4] Box #5 o
T k Prce 3.0+ 2
. £ ¢ g - ;
Sample iD u E ;c‘ § %3 S & g w | Xl Remarks / Comments’
(9 characters maximum) % 3 3 3 @ -g g o gl |82 g g ;‘E o (see Notes 2 & 3)
AERE ELELE D | ss0slelulslsldfitele
E = & ic = 2 |s2i>lalalgl® 210
Alolc VIV Al 1|0]0]0-wtblogiga| | E | — ! Y A
lAlole !l 1 Ialololt {nmelog:in] 1 & | — J v /|
Aole|\ V14111310101 neleist| 1 € | J / /
Alolci LIt 14]113]0[2a 4t lovor] S 1E | — / v J
Aloje| (|1 Al 1R ]O01blss| | E | — ) !
Alole ] Sl 4ol 210 08:0a] S £ | = { [ Dv? v / Ducere Are
oc|\[AL 1ol ils:zs) & E | — ; v /
P - y
oleD 811 Aol Mifekwias] S €] ] a5/ v / MM s
/
/
Cilents Special Instructions: Temperature °C
Lab: Received in Good Condition? YorN  Describe Problems, If any:
#1 Relinquished By: (Slg) (p_/ j/ I/IA‘ /J Date: 3A \/n #2 Relinquished By: (Sig) Date: #3 Relinquished By: (Sig) Date:
Company Name: (/ﬁAL v Time: / i J ¢ __jCompany Name; Time: Company Name: Time:
#1 Recelved By: (Sig) /TN~ R Date: -)/, 3 A b |#2 Recelved By. (Slg) Date: #3 Recelved By: (Sig) Date:
—
Company Name: Time: 7 /3 ¢)7) 1Company Name: Time: Compahy Nama; Time:

Note (1): 1f "N" tab will hold samples to await remainder of project-maximizing bétch size and minimizing QC ratio; if "Y" 1ab will begih processing batches now,
Note (2): Sambles stored 60 davys after date report mailed at no extra charge.

Note (3): Al lab copies of data destroyed after three years.



"
Y
kY

CHAIN-OF-CL

Y

No. 051517

S— . OMPU ) E . |[Project Name: MC A CLe3™ Client Address : Point-of-Contact :
—— a division of Lll?eﬂy Analytical Corp. LACK GRD U N SrunY | AAKaR.  Calizom. jTM (‘ U 40
501 Madison Avenue Carrier: [Twxp (S X 420 Kous=xe AD. Telephone No.: 412 {249 - Zo%¥
Cary, NC 27513 - . T )
1-800-833-5007 Airbili No. : 81302832 ¢ § 8%/5¢ /64~ | Coxt anlous A4 1 SroB Sampling complete? (Mpr N (see Note 1)
Sampler Name : VAo w’; 4 Sampler Signature : &E-1/6 Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HC! + [ce F. lce Only BOX #3 F. Filtered Box #4 H. High Box#§ C.CLP3/90 T.TCLP
2. Ground Water . 7.0l B.HNO3 +Ice G, Other U. Unfiftered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +lce H.NaHSO4 + Ice L. Low W. CWA 600-serles
4. Rinsate 9. Other, D.H2804 + ice 1. ZnAc+NaOH + Ice 0. Other
5, Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box#2| Box #3 | Box #d | Box #6 7
3 ' Proe & of 4
Sample ID ':_‘ . 2 £ S g 4 & gl Ix(z 4 Remarks / Comments
| ¥ (@ characters maximum) $ R T R -§ S 8 1215]8 2lE| |ok (seeNotes2&3)
ANNERERN 155 |82lsl8lals|5|85ls]e
8 = = | o i 2 2 |Sz|812(8|2]¢8 é g 218
olefi i 1Bt Lvofolnle:es] ST & | = / i A1
» - .
Aolcl b alibdel ] &7 € / % /]
Alolel Yl ol t7rleas] $ 71 | — P [pur v Al 1 Dubeicare
Aldelt]tal2lolol7lese] <1 e~ l - &
ALOCIL VB dolel27lioar] $| & | — l v ]
] -l 2 ;
Al pledt |t 212/ S| | ol 7
/
/
/
/
Clients Special instructions: Temperature °C
Lab: Received in Good Condition? YorN Degcribe Problems, If any:
o 27 f F . »
#1 Relinquished By: (Sl & 7. . __Date: 7/ 1/0 4 |#2 Relinquished By: (Slg) Date: #3 Relinquished By: (Sig) Date:
: ) 7
Company Name: JA UL o 72 17 Time: 1208 |Company Name; Time: Company Name: Time:
|#1 Received By: (Sig) iy @ [ Date: "7['_7/62 #2 Recelved By: (Slg) Date: #3 Recelved By: (Sig) Date:
7
Company Name: Time: ) "765 Company Name: Time: Company Name: " Time:

Note (1). If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; it "Y" lab will begin processing batches now.
Note (3): All lab copies of data destroyed after three years.

Note (2): S8amples stored 60 days after dat

e report mailed at no extra charge.



\

E

051453

= CHAIN-OF-CUSTODY RECORD No.
E COan:UFlHEl:CNI Project Name: Mcd CLEJ™ Client Address: . - Point-of-Contact :
-— a division o L:herty nalytical Corp. /'; G} v Srons 3 ) ! eI :TTM C\JL.- P
. 5()1C gﬂ;d:gnzl_\,\éigue Carrier: [P Ex 20 /Qou S e,..o [ Telephone No.: <4132 / 20L9-2098
1.800-833-5007 Alrbill No.: 81802832 700/ CorAppacts , PA (S/ 06’ Sampling complete?(¥.dr N (see Note 1)
) Sampler Name : VA 100 % Sampler §_ignature : & T Project-specific (PS) or Batch (B) QC ?
BOX#1 1, Surface Water 6. Trip Blank BOX #2 A. HCl +lce F.lce Only BOX #3 F. Filtered Box#4  H.High Box#§ C.CLP 3/90 T.TCLP
2. Ground Wgtef 7.0l B.HNO3 +ice  G. Other, U. Unfittered M. Medium S. SW-845
3. Leachate 8. Waste C.NaOH +1ce H.NaHSO4 + lce L. Low W. CWA 600-series
4. Rinsate 9. Other, D.H2804 +lce | ZnAc+NaOH + lce O. Other,
5, Seil / Sediment / Sludge E. Unpreserved
Box#1 | Box#2| Box#3 | Box#4 | Box #6
' : o 2| g 2 SR N
Sample ID’ N ¢ | E | 8 $ |8 S x|z Remarks / Comments =
. R = ] 82 =21 ~10|& S
+ (9 characters maximum) ] o 3 a |50 3 IR P A I Y (see Notes 2 & 3)
o Sle|z|1]| E1 813 |52lsi8lilalalElEls]g] | |
s | El3|8|¢ g | s [32183(8/8|5(8|5]8|8
- Alole|3Bleloh lolo 2 1ejwies S | & | — | v A
A__Q C«EQC Ol ool 2 /11l 0" g € { [ Due v v \DUﬂACATL{'.
Alolcyalcloltiol3? ol S | & [ — ‘ el 1
olel3lalelolaloel7/izlioasl § | € | \ o o
1AlOlc i3 [slaldlajolS | Pzl & | & | — t “ o
Alolci3lslglollololrmei:el 1 & | — | v »
Alole3ldle lolalor|1an:s) &1 E | — * v AL
POL.B&GOS_,OO Izliieo § | & | — ' v /]
Alolel3 &Q@TS olsltlnus| & |z | - \ v A
dcfesaj olo|72al3:08] S & | T ' v v
, cfm‘ts Special Instructions: . Temperature °C
Lab Received in Good Condition? Y or N ,Describe Problems, if any:
#1 Relinquished By: (Slg) {p / /( / Jo / /( Date: } / I‘l‘[on #2 Rellnquished By: (Sig) Date: #3 Relinquished By: (Sig) Date: .,
Company Name: ) /\,A [Q;.J( Time: 9 v o |Company Name: Time: Company Name: Time:
|#1:Received By. (Slg) 150 (,_ e Date: 4 },4/(m #2 Recelved By. (Slg) Date: #3 Recelved By: (Sig) Date:
Company Name: Time; )-,;,, .| Company Name: Time: Company Name: Time:

Note (1): If "N" lab will hold samples to awalt remainder of project-maximizing batch size and minimizing QC ratio; if "¥" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



~ ’\\

CHAIN-OF-CuSTODY RECORD No. ~~°

3

J— J
— '
E COMPUCHEM Project Name: M4 CL&E ™ Client Address : Point-of-Contact :
— admsxonoletferty Analytical Corp. 6 ACK G RouaD §"'r wpV 64&_.%!2 =N V. m C U @
501C r;nadﬁgnz%?gue Carier: [~ (5 % 4290 Kovsesr LD Telephone No. : 4 (2./269 -~ 2098
1/800.833.5097 Alrbill No.: 81Ro02832.7200 CovpootrS _ PA (G/0%  |Sampling complete?(Y or N__(see Note 1)
Sampler Name : VAL ou S Sampler Signature : ST K Project-specific (PS) or Batch (B) QC ?
_IBOX#1 1. Surface Water 6. Trip Blank BOX #2 A, HCI + Ice F. lce Only BOX #3 F. Fitered Box #4 H. High Box #5 C.CLP3/90 T.TCLP
2, Ground Water 7.0l B.HNO3 +lce  G. Other, U. Unfittered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +lce H.NaHSO4 + lce L. Low W. CWA 600-series
4, Rinsate 9, Other, D. H2804 +Ice 1. ZnAc+NaOH + ice 0. Other,
5. Soil / Sediment / Sludge E. Unpreserved "
Box #1 »Boxm Box #3 | Box#4 ] Box #5
9 ; Prce 2. of 14
0 £ ) g g .
Sample ID “: - £ § g 2k gl Ixlz Remarks / Comments-~
(9 characters maximum) 8 3 3 @ |28 gl 1812 ]eiR]E] | (see Notes 2 & 3)
% 5 3 g 3 w | &5 g2l |51218 516 >
‘A RE f | 815 |3 |az2)8s|al8l5lEal8lgl |
3 e 2 & iT 2 |1 2 185 181a|8181212]|51218
Alo Ch&éé o7l lrnansll S | E| — } v A
"Ao-c;_&_ﬁ__'_ooow:zoq:qos E |~ ! v v
Alolc|3lala i lolol4] 7nzioy:e0| & | E | = l /1 /
Alolc |3]alg| [ 1]olo|2n2ly:es| | E | — [ A /
- “
olel3lglgliltlols|7nam:as| € | & | — ! v /]
AocB-@é {|z.[Ole 212 a:48| S E |l / ] /
. dl
Alolc 13lale | (lzlok |7112la0| £ | E | — [ % %
- o~ - s R .
AloledlAa|t |2 57/42L5:4o Sle| ™ | dvp v /] DukeicatTes
@OQQ olclololaadziee] 51 & | — ) - i
Mlole|3BigIdblol | iz S| E | — / ¢ -1
Clients Special Instructions: f v _ Temperature °C
Lab: Received in Good Condition? .Y or N4  Pescribe Problems, If any:
#1 Relinquished By: (Slg) & /L. /";L/L;L./ Date: 9+ s 182 Relinquished By: (Sig) Date: #3 Relinquished By: (Sig) Date:
Company Name: ,ﬁA’ K= - p Time: 'tf?ob Company Name: . . Time: Company Name: Time:
_|#1 Recelved By: (Sig) FED &X Date: /¢ 9%/ 0o |#2 Recelved By: (Sig) Date: #3 Recelved By: (Sig) Date:
Company Namne: . Time: {<Jp __|Company Name: : Time: Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" fab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All lab copies of data destroyed after three years.



3

3

CHAIN-OF-CuSTODY RECORD

o

e — £ - ;
—— ] 3 No. . (VR R
—= COMPUCHEM " |Project Name: Med CLEJI Client Address : Point-of-Contact :
-_—_ adw.lslonolet?ert}'Analytxcal Corp. 6'4CI<GKOQM.D SW:D\/ &@(‘ =Py VT 7ae Coeo -
- sogr;dﬁg";;‘ﬁg”e Carier: D (=X 4290 HKovser Aox<d _|TelephoneNo.: 412 {26 9~ 207 ¢
1-800-833-5097 AlrbiliNo.: @{R028B32 7001 Copmoreets ] Pg  rsrop |Sampling complete? (Y of N (see Note 1)
3 . - Sampler Name ; YA 1oV > Sampler Signature : ST ¢ Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HCl + lce F. lce Only BOX #3 F. Filtered Box #4 H. High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7. Ot B.HNO3 +lce G, Other U. Unfittered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH + Ice H. NaHSO04 + Ice L. tow W. CWA 600-series
4, Rinsate 9, Other D. H2804 + Ice . ZnAc+NaCH + Ice 0. Other
§. Soll / Sediment / Sludge E. Unpreserved
Box#1 | Box#2| Box#3 | Box #4 ]| Box #6 -
% 3 Proe 3 o+ 14
0 g g 8 g o
Sample 1D N 2 E 8 $ |28 8§l Ix|x < Remarks / Comments~’
(9 characters maximum) g : % 3 b 3 k3 'g g o 5 % z 2 =4 I= al (see Notes 2 & 3)°
| sl e | B 5 % s 150 l<|8|8lale|8|El3(a] |
| I = B T A $1s §§9§§8£§'588
“|Alolc]3]8la 080‘0 1Ll STE | — { v/ V
Alolcl3l8lalolglolo|rri2feras]| D& | ~ / MSiélsf\ v V] M;/Mm
Alolcl3lalelolglo]t|2/mbrws] S| & | — ! / V] /
. — - U
Alolei3lAlalolRlolo|Tnrlvegl o [ E / - v/
AOQ36605967/(7=M1 Sle|l ™ } v /|
Alo|c|3|Aleloltolol 2otz S| £ — ! v /
Alelelz[slglolalolelyreltis) s7le | — / S /|
Aiolci3ldlalon oo [tz 571 & | — { v/ /|
1Alole I3|alalo o s | ple3d 57| = | — ) v v/
Alolei4inGlol oo hiddineg] S| & | / v /|
Clients Special Instructions: Temperature °C
Lab: Received in Good Condition? Y or N Describe Problems, If any:
#1 Relinquished By: {Sig) (g” /. /\( ,/4/(‘ ' uq/ Date: 7 ‘,[,‘q/./,'m #2 Relinquished By: (Sig) Date; #3 Relinquished By: (Slg) Date:
Company Name: 6,2 [(é.&. : y" Time: {900 _[Company Name: Time: Company Name: Time:
{#1 Received By: (Sig) /: ED = )( Date: '7/,4 /90 #2 Recelved By: (Slg) Date: #3 Rece|véd By: (Sig) Date:
L Y
Company Name: Time: ;9.0 |Company Name: Time: Company Name: Time:

Note (1): f "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after

three years.



"

JO—— it ‘; (W RN
= s CHAIN-OF-CuSTODY RECORD No.
E (/OMPUCHEM Project Name: M CB Cica T Client Address : Point-of-Contact :
_~ a division of Liberty Analytical Corp. 6 ACKGAD unsD STUI‘)\/ 6 ARG R o NROMIMEITT e yPN C ) '
501C gﬂédﬁgnz/;‘ﬁgue _‘ Carfier: F s (= x 420 Rouszr. Road Telephone No. : <41 .{ 26q~2098
1-800-833-5007 Airbill No. . B1Boz8a32100) Cod o PO < ) PA _(Sloy  [Sampling complete? Yoor N (see Note 1)
Sampler Name ; Var ow < Sampler Signature : (=T 1< Project-specific (PS) or Batch (B) QC ?
BOX#1 1, Surface Water 6. Trip Blank BOX #2 A, HCI + Ice F. lce Only BOX #3 F. Filtered Box #4 H. High Box#§ C.CLP3/90 T.TCLP
- 2. Ground Water 7.0l B. HNO3 +ice  G. Other U. Unfittered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +1ce H.NaHSO4+ ice L. Low W. CWA 600-serles
4. Rinsate 9. Other D.H2804 + lce . ZnAc+NaOH + lce O. Other,
5, Sol! / Sediment / Sludge E. Unpreserved
Box #1 | Box#2]| Box #3 | Box#4| Box #5
g b PAG‘:‘: i °"£’
g g g g ;
- Sample ID “f_ g § § § a & 5 |z Remarks / Comments— "
(9 characters maximum) 3 3 3 3 |d8 gl 812 8 SiEl IX (see Notes 2 & 3)
S le g B R BT R lslelilslilittsle| [
2 £ = & g 2 |12 12218131819121215[2(3 i
Alolc|4ls lelolzlo|olTn2liz4] & | E | — | Ms,/mn, V] il HS/MSZ}
AlolcidlaiglolzlolT|Tn2lbas & | E | — l v P
Alolei4lalglol ool izlieas S | £ ‘ % V]
Aol|cl418]GIO1310ICIn 1230l & | & | — ! il V]
lolc4laG 19|t POl T4 Sl e | T l v/ A
Alolcl4iplgioll o7 112l4:490| 67| & | — t oA A
Al leldinlg |0 lolo |T2lisisl el e | — f v v/
Alolc|4lalalol4lo]P|T 12608 S | € | — ! v A
Alo|cl4ldlgloBlod |Ti2Ves37]l & | & | — } V] 9
y
Alo|cl4idig ol8lo]1%T/2l:08 S | & | — l v /
|Clients Speclal Instructions: ‘ : Temperature °C
Lab: Received in Good Condition? Y or N Describe Problems, If any:
#1 Relinquished By: {Sig / [ 75 / ,/ Date: Q{H‘I‘.r #2 Relinquished By: (Sig) . Date: #3 Relliquished By: (Sig) Date:
Company Name: 6 4 I Time: 1‘700 Company Name; Time: Company Name: Time:
|#1 Recelved By: (Sig) F =D C )( . Date: 4 //4/90 #2 Received By: (Sig) “Date; #3 Recelved By: (Sig) Date;
Company Name: Time: néa Company Name: " Time: Compahy Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maxlmlzing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date repon mailed at no extra charge,

Note (3): All lab copies of data destroyed after three years.



)

.‘}

CHAIN-OF-CuSTODY RECORD

_ No. U RV
E OMPUCHEM Project Name: M CA CLET Client Address : Point-of-Contact :
‘— a division of Lll?erty Analytical Corp. :5 AC KL i ‘ S‘TUD:: ﬁ Al " é)\i\lld oA S AT AL m—ﬂ C Uwp
| 50102";"'5%"2";‘;';“9 Carler: [T=7n € X 420 HKovsen Kodrs  |Telephone No.: 412/ 269-204 B
’ _1-806-833-5097 AibillNo.: Sl (Rp2 R 3211001 Cor doL0Ls S, 04 15108 |Sampling complete? (Por N (see Note 1)
Sampler Name : Vbl 10D S, Sampler Signature : [~Rey]d Project-specific (PS) or Batch (B) QC ?
BOX#1  1.Surface Water 6. Trip Blank BOX#2 A. HCI + Ice F.lce Only BOX #3 F. Fitered Box #4 H. High Box#6 C.CLP3/90 T.TCLP
- 2. Ground Water 7. Ol B.HNO3 +Ice  G. Other U. Unfittered M. Medlum S. SW-846
3. Leachate 8. Waste C.NaOH +Ice H.NaHSO4 +ice L. Low W. CWA 600-series
4. Rinsate 9, Other, D.H2S04 +Ice [, ZnAc+NaOH + Ice 0. Other
5. Soil / Sediment / Sludge E. Unpreserved
Box#1 | Box#2| Box#3 | Box#4| Box #5
? PA(',-G. S o ; |4
s ¢ 9 g :
Sample ID h e £ 8 $§ |aoE gl |xlx Remarks / Comments—~
(9 characters maximum) 3 E 3 2 3 § g ‘; 21 2 = g 2 iE X (see Notes 2 & 3)
s e | E | § | 3 § £ 13 §w58§m§”‘§ao M
S| E|g|8)|¢ 8|5 |8218|28|8]8/5]810|8
,' -0(;]446 tlolololrmulis:4el & | = | — ! v A
1Alole4lalaltlolilol 1l § | €| — ] v A
lAlolci4lale l019lofo | /qalir:ts] 5 | & — [ v V/
ClAlole4ldlalofYolodialniis & & | — [ |oue v AL IDuypeicare
AloC4 | 4lglolRiol8] 7/ a0 90 S| E | | Vv /1
Alolci4ldla 0lGlelol7 e 1 E | — I v 4
Alolelalals lololol8laialuse] & & | — l J i
Alolcl4 AE ojclolBlInalma| S |E | — ! {doe v v Ducucare
Al oici4idla |0l6] 1 1212liei30l §| E | — ! v v
Am@. HAlalole| (| Tnle:%l STE | \ 1Due v ol DyusuicAre
[Clients Speclal instructions: Temperature °C
{Lab: Received in Good COndmon? Y ?N Describe Problems, If any:
#1 Relinquished By: (Sig) '7 .{n_,, Date: 7/t 4/oe |#2 Relinguished By: (Sig) Date #3 Relinquished By: (Slg) Date
7
Company Name: T4 d Time: 7920¢ |Company Name: Time: Company Name: Time:
181 Received By: (Slg)  /=eETS g )3  Date: 7'//«1,/03 #2 Recelved By: (Slg) Date: #3 Recelved By: (Slg) Date:
Company Name: Time: {7ap |Company Name: Time: Company Name: ' Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; If "Y" lab will begin processmg batches now.
Note (2): Samples stored 60 days after date report-maited at no extra charge.

Note (3): All lab copies of data destroyed after three years.



.

-
3

4
J Z
== C CHEM CHAIN-OF-CUSTODY RECORD No. Yv'™>"
S— ?MIZU lI-iI s Project Name: MmC & CL&T Client Address : Point-of-Contact :
__ a division ofLi.ertyAnaytca orp. AA o) TDY AA &2 [NV TJipa Cuer?
. 501(‘;2/,;&:1%“2/;?:%“(3 Carrler: == =x 420 Hovser 50D Telephone No. : 412)26Q-204 8
1-800-833-5097 Airbli No.: 18028327 o) Coxsorows, FA 15100 |sampling complete? &or N (see Note 1)
: Sampler Name: /A4.2:100% Sampler Signature : STk Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water - 6. Trip Blank BOX #2 A, HCl + lce F. lce Only BOX #3 F. Filtered Box#4  H.High Box #5 C.CLP3/90 T.TCLP
2, Ground Water 7.0l B.HNO3 +lce  G. Other U. Unfittered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +Ice  H, NaHSO4 + Ice L. Low W. CWA 600-series
4, Rinsate 9, Other, D. H2804 + lce 1. ZnAc+NaOH + Ice O. Other,
5. Soll / Sediment / Sludge E. Unpreserved
Box#1 | Box#2| Box#3 | Box#4] Box #5
9 2 Prce e of |4
] 8 g Q %‘ : )
Sample ID “3_ e £ 8 $ |3 £ 8l Ixlz Remarks / Comments~
(9 characters maximum) 3 g 3 2 3 3 -g g 3 é 2 3 2 E X (see Notes 2 & 3)
) 2 £ g % £ 5 §m58'§mg'@'§5w 0.
3 E = a | & s 2 |2=i8iald{f|f § Sieid
AlolciS|dlaln|s|ole|Tnabrisal 57| & — ; v A
1Alole.|S ‘319@596"!/4103::.:: Ssle | — { v al
Alolels|dlelols lolelHinbpie] S| E [T [ {Dor d d Douse care:
Alolclslalelolclololnrizbe:n] & & | — l v/ v
‘1Alojcls|algloltlol| s ey & | € | — ! v A
|Alolgislalglolr oo ln by | S & | — { v v/
: - . — -V
At_)]g.sago‘) ol ey S| & ‘ il ~
Alolc]51A16 10181012 |q/(3let:4gl & | &€ | = ! ] v
- 4
Algc olglojalnidotss] & | & | — ! v 7
Alole s goloje|qrajioi2] §1 €1 — ! A A
Clients Special Instructions: Temperature °C
_|Lab: Received in Good Condition? Y orN, ' Describe Problems, If any:
#1 Refinquished By: (Sig) /‘C'9 / /"/Il/,cﬂf !/ /Dﬁié‘ ?[5-%‘1 o0 [#2 Refinquished By: (Slg) Date: #3 Relinquished By; (Sig) Date:
* |Company Name: d?[ ) Time; huo Company Name: Time: Company Name: Time:
|#1 Recelved By: (Sig) /- &N (: ¥ Date: -, » |#2 Recelved By: (Sig) Date: #3 Recelved By: (Slg) Date;
Company Name: - Time: 'j=ey |Company Name: Time: Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab coples of data destroyed after

three years.



I
3

™

j J
= : CHAIN-OF-CusTODY RECORD No. “¥'"' -~
= CompUCHEM o ACS CLe3 ol dins v —
—— a division of Liberty Analytical Corp.. CK.C RO vl 5’!"‘-@‘/ B Ak & g ‘_‘-":: PRYV2 G—T A4 C )
501C l:;dlr\sxgnz%igue Carrier: & (= X 4o Kovssp D Telephone No. : < :’}[ibq -209%9
1.800-833-5007 Alrblil No. : D18028332. 700 Corapdoys, PA 15108 |sampling completeX YbrN  (see Note 1)
Sampler Name . wh IS Sampler Signature : ’ ETIC, Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HCl + Ice F. lce Only BOX#3 F. Fittered Box #4 H. High Box#5 C.CLP3/90 T. TCLP
2. Ground Water 7.0l B.HNO3 +lce  G. Other, U. Unfiltered M. Medium S. SW-845
3, Leachate 8. Waste C.NaOH +1ce  H.NaHSO4 + lce L. Low W. CWA 600-serles
4. Rinsate g, Othe D. H2504 + Ice 1. ZnAc+NaOH + Ice 0. Other
5. Soll / Sediment / Sludge ' £, Unpreserved
) Box #1 | Box#2] Box#3 | Box#4] Box #6
8 3 P AG & '-7,., og _Iﬁ'
9 g | ¢ g g '
Sample ID N g | E 18 s 85 gl Ixlzl |x Remarks / Comments-
(9 characters maximum) § 3 2 3 @ = 05 3 2l51e FlE (see Notes 2 & 3)

s e | E 5 § £ B §m58'§m§§'§oo a.

g = 3 & Tz | s 2 |2 181aid|8]2 -1 19) 213
Alolcl|s|8lalilole]s|Talioie]l © | & | T | v v
AlolelSlalglo(qlolo |7 injo: s & | &€ ) v v

- |Alolc|Sialgo]d|ele|Tridjeise] S| & | T { | Due | v DurcucATE
Aloje|Slaleloalolsjampiie] S & | — | V] V|
Alolcleldlaltis|plolnna|i:33 S | € | ™ | o v

AlolelS|dlalt [Slo|s| T & | &€ | T { A ]
AlolcY|AlclolsldoN 1isleadel S | € | = o v v
Aol |Ylalelols|212[nms lio00] B | €| — l o 1
Alolcl4lAlglolsiel3|1 Blicoo] 5 | = | — L_|Dup v 1% Dew ol et

- - —rose ’ 4 4
Aocddldalililo]zinisipesl 5 & e 4 v
Clients Special instructions: \ Temperature °C
Lab: Received in Good Condition? Y or N Describe Problems, If any:
#1 Relinquished By: (Sig) ,5—-3 z/' 2‘//' ag/ /,7,' ,{.._}/ Date: 3 JM fou 1#2 Relinquished By: (sig) Date: #3 Relinquished By: (Sig) Date:
; d L]
Company Name: ‘éA = y.4 // Time: 1‘750 Company Name: Time: Company Name: Time:
|#1 Received By (Sig) /‘(:_D é ¥ “Date: ‘7//4/;)0 #2 Recelved By: (Slg) Date: #3 Recelved By: (Slg) Date:
Company Name: , Time: ;)éa Company Name: . Time; Company Name: Time;

\

Note (1): 1f "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



\)

] C OMPUCHEM A CHAIN-OF-CuSTODY RECORD No. v~
W Project Name: pAe A CL&ET™ Client Address : Point-of-Contact :
IR ; (ivision of Liberty Analyticat Corp. - o
— BAe povad STudY [ Aaxern = ou. wZion Couci?
ol;gnédﬁgnzl;:gue Carrier: [~ = (= X - 420  Aousa g S Telephone No. : #2269 209%
1-800-833-5007 Airbilf No. : ‘ (oxAopocia, PF) 1 S/0B |Sampling complete? Tor N (see Note 1)
Sampler Name : VERIOU S - Sampler Signature : &-Tye Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX#2 A, HCl + ice F. lce Only BOX #3 F. Filtered Box #4 H. High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7.0l B.HNO3+ice G, Other U. Unfiltered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +|ce  H. NaHSO4 + Ice L. Low W. CWA 600-serles
4. Rinsate 9. Other, D.H2804 + Ice . ZnAc+NaOH + lce Q. Other
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box #2| Box #3 | Box #4 | Box #5
g 3 - Face 8.5 14,
2 o QO g —
Sample ID N ¢ | £ 18 $ ga:; g Ixlz| |x Remarks / Comments
(9 characters maximum) 3 g 3 3 3 a -3 a g 8|2 9 2R Q (see Notes 2 & 3)
Plelei]l E1s |3 |az|s8slal|BIElsle] (T "
8 | e | 81 & | £ = | 2 18219131812 2|2(5[2]3
. . Mg/ g
oleldl@lalttiolelr n3lierd 5 | & | — | [msd v A (/s i
Alolc t{.&'g_l_ (lololgiy3ip:28 & | (& | — J v )
lolc|d8alilz (0|07 1dn22| & | E | — f v /|
olclllgli|2lollr izl sd 5| e ) v %
AlolciHdlg|l|3|dolqzhrad & | €| — | A ) N
AlolcidiAial | |3lele]n3liis] & | & | — ! v d
ol ]y Gl 1419100 usteis & | & |~ { /| v :
AlolCiqinlal/ |490l9|71129:00] & | E| — I /] v N
oc[Sldlgloll 1001 sz S | & | — 4 /] A \
A lolciSldlaiell 8181 n3ligizl 5 | | — { v /1
Clients Special Instructions: ° Temperature °c
Lab: Received In Good Condition? ,Y or N Degcribe Problems, If any:
#1 Re!!nqu!shegs By: (Sig) ’Q / [ ﬂ e ["‘r}ﬂ Date: 7/{,4/._ #2 Relinquished By: (Slg) Date: #3 Relinqulshed By: (Sjg) Date.
Company Name: /5,4 Kk / Time: jesh o |Company Name; Time: Company Name: A Time:
181 RecelvedBy: (Slg) /T e EX Date: 7/,‘;//{& #2 Recelved By: (Slg) Date: #3 Recelved By: (Slg) Date:
{ )
Company Name: Time: {90d |Company Name: Time: Company Name: Time:

Note (1): If "N" lab will hold.samp(eé to await remainder of project-maximizing batch size and minimizing QC ratio: if "Y* tab will begin processing batches now,
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.

P



EY i

S

= C ' C CHAIN-OF-CUSTODY RECORD No. *~
 — OMPU HEM Project Name: MCg CoEw Client Address : Point-of-Contact :
= a division of Lll.Jerty Analytical Corp. é A CK GO Uns S‘T\J.’DV /5 A & o, _q";'\ (‘ Uy
' | 50::213(15?;“2%32% Carer: [~&md Ex 420 Hovser AN Telephone No. : <412.[264 ~20G8
1-800-833-5007 Alrbill No. : CorsoLorrs, OA (S0P |sampling complete?]T brN (see Nots 1)
: Sampler Name : VAL 0w Sampler Signature (ZETIC Project-specific (PS) or Batch (B)QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A, HCI + Ice F. lce Only BOX #3 F. Fittered Box #4 H. High Box#§ C.CLP3/90 T.TCLP
2. Ground Water 7.0l B.HNO3 +ice  G. Other U. Unfiltered M. Medium 8. SW-846
3. Leachate 8. Waste C.NaOH +Ice H.NaHSO4 + Ice L. Low W. CWA 600-series
4. Rinsate 9. Other D. H2804 + lce 1. ZnAc+NaOH + ice 0. Other.
5. Solt/ Sediment/ Sludge E. Unpreserved
Box #1 | Box#2]| Box#3 | Box#4 | Box #6 .
8‘ B |ree 2 .£ 14
Q 8 o O ol
Sample ID “f_ ‘ £ § _ig S & § x| Remarks / Comments -’
(9 characters maximum) " é 3 2 3 ] -g a o 3 § 5 8 2 :E (see Notes 2 & 3)
g | ¢ | E £ 1% |5al<|818]a Elg|o -
ARAREEN AR EE 1|5 |82/5(2/8|3/5)8(388
JAlolc|Sl8lg lol2|ole 7 n3lives] § [ ! v v
|Alo|c|Blalelolz|A1 7 3liswe| & | | Y v
1Aloleltlale o]l 3lo]o 2043l43:6¢ S E | ~ | V] v
Alole|Sldlelo3lole |2z 5| | — | D, - v D et cote
olclZlalglo |3l lslans|lmed 5 | €| — ‘ v v
v — s sl '
OlCIGlaGloBlo|sI73lited § | & | |70 v d 95/ 5
olcfSlale ot |oladr 1idised] | € | — t_ 14 Y _
olc|SiBlgle Y| dBT uzizod] S | & | — ' o “
olcigldlall | |F | mod & | | — I v Y
ol slnle| N1lolslau3gad 5 [z | — ! v v
|Clients Special Instructions: Temperature °C
. [Lab: Re’ceived in Good Condition? YorN_ . Describe Probiems, If any:
|# Rellhqulshed By: (Slg) /@/ 5 / ‘( w Date: 7 ,l,M,/eg #2 Relinquished By: (8lg) Date; #3 Relinquished By: {Sig) Date:
|Company Name: A /( é,ﬂ l Time: (= qap Company Name: Time: . COmpahy Name: Time;
|#1 Received By: (Sig) /: D 6 X Date; =44/ s |#2 Recelved By. (Sig) _ Date: : #3 Recelved By: (Slg) Date:
AL A : .
Company Name: v . Time: 1"){;9 Company Name: : Time: Company Name: ~ Time:

"Note (1). If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin prbceésing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge. Note (3): All 1ab copies of data destroyed after three years,
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-

"‘:)

._\‘

R ) { : LT
= CoMpUCHEM CHAIN-OF-CuSTODY RECORD No. ~~
S— . i()l\;ILI: il C Project Name: Mce ¢ty ClL&TT Client Address : Point-of-Contact :
— ”‘°;'° oerty Analytical Com.. BAcKgovwd STunY [ DAlken cow ~Tirea Cuoc
50 an;dzgnz'%igue Carrier: [z & X L0 ROusS e o Telephone No. © A4 12, /265 ~ 209 @
1-800-833-5097 Airbill No. : CorAORLROL S . LA [ S108 |Sampling complete? (¥ drN  (see Note 1)
Sampler Name : LARIOW S Sampler Signature (s Jye Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A, HCl + [ce F.lce Only BOX #3 F. Fittered Box #4 H. High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7.0t B.HNO3 +ice  G. Other U. Unfiltered M. Medium S, SW-846
3. Leachate 8. Waste C.NaOH +Ice  H, NaHSO4 + lce L. Low W. CWA 600-series
4, Rinsate 9, Other D. H2804 +1ce . ZnAc+NaOH + ice 0. Other
5, Soil / Sediment / Sludge E. Unpreserved
Box#1 | Box#2| Box#3 | Box #4| Box #5
§ : Pace 10 of |4
. g o o z :
Sample ID iy : £ 3 ¢ %g 8| Ix|z x Remarks / Comments
(9 characters maximum) § 3 3 & |70 TR EITHAEE (see Notes 2 & 3)
AEE: AR AR RO AR
B | E | 818 )¢ | 5|8 )< (8218388585813
Alole|5ldai]2leloln3lmel s [ e | — \ v A
AlolciBldla |l |2]olqlrmzlreq| S | | — { v v
AP|SEAle| H2 04| T3yl & | & | T \ Dys. v AN Deplivee
AlolciBlAG|l 2lo 3y & | & | — \ %% ] v M S/800
ociS|Acl 3Pl i3 320 < & | — \ “ >
olcls 4‘6 1132151z lizzAd S| & | — | v v
Alolclsldel! 4ol vzl & e | - \ v -
AlolCigiplgl Mo |3 lzssl.q l & | ~ \ v v
Aol Tl Algll (C[Cle2i3liz: 948 | = | \ v “
ocislAel 16ls iz S 1 E | — | v v
_ [Clients Speciat Instructions: Temperature °Cc
Lab: Received In Good Condition? YorN - Describe Problems, If any:
#1 Relinquished 8y: (Slg) f / ./ 5 /A] Date: 1,!_!1',/9- #2 Relinquished By: (Sig) Date; #3 Relinquished By: (Sig) Date:
Company Name: /‘GAK 1.4 Time: /%00 |Company Name: Time: Company Name: Time;
|#1 Received By: (SIg) / ED E X Date: 3!”!“ #2 Recelved By: (Slg) Date: #3 Recelved By: (Slg) Date:
Company Name: Time: ,__'g Top__| Company Name: _Time: Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder ofproject«maximl'zing batch size and minimizing QC ratio; if “Y" lab will begin processing batches now.
Note (2); Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab coples of data destroyed after three years.



;\\

™,

;STODY RECORD

o ' C CHAIN-OF-CL No. “~™°
'~= OMPU HEM Project Name: MC A (o I Client Address : Point-of-Contact :
—— a division of Liberty Analytical Corp. AAC‘.KC»: ROULD S TUDY d/‘? =l é;\) VR :T-—( ~ C\)L.. o
50%’;";‘”3%"2’;‘;‘:’;”3 Carrier : =D (=X 420 Rouvsere KA. Telephone No.: 4 12.f 269~ 2 0%
1-800-833-5007 Airbill No. : Cona0pOLL S PA 15/CE [Sampling complete? (Yor N (see Note 1)
‘ Sampler Name : S AKIC S Sampler Signature . 'g, T1< Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A HCl +lce F. ice Only BOX #3 F. Fittered Box #4 H. High Box #5 C.CLP 3/20 T.TCLP
2. Ground Water - 7.0l B.HNO3 +ice  G. Other U. Unfittered M. Medium S, SW-848
3. Leachate 8. Waste C.NaOH + lce H.NaHSO4 +lce L. Low W. CWA 600-serles
4, Rinsate 9, Other, D. H2S04 + Ice 1. ZnAc+NaOH + ice 0. Other,
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box#2| Box#3 | Box#4| Box #5
é 3 Pace LLo4 14
9 o %) e
g 3 ’
Sample 1D ) e | E 3 8 3 N 8l x|z 1 Remarks / Comments -
(9 characters maximum) g g 3 2 3 @ g a o 2 i§ E 2 eIk al (see Notes 2 & 3)
AR AR R AR AR 1A R
E| | 8|8 | E i3 §§85§8£§888
Ao lelglble e |Slolol i liSas] B | £ | /] v
Alolclelblale|slolM]~13lmy6] S | & | / ./
Alolcleldlelelelolo| 21 |u? S | &£ l w Y
Aolclolalelolcloldl2u3lees 5| & | — ] b y
Aolcig|8l6le|7lololru3lszil £ E | / v v
Alolelelglo 7o lslrusliswsl & | € | — l v v
1Alolc|olalelol8lelol23lizs S | £ — l v v ]
Alo|cl6ldglolBlel4] 23lised &1 E | — | v v
Alolaldlalalol7lelolr sz | < | — [ “ v
AlolCibldialolgiClel izt 5| & | | [Dup v V] Deyf e aim
Clients Special Instructions: A Temperature °C
Lab: Recelved in Good Condition? Y or N Descripe Problems, If any:
#1 Relinquished By: (Sig) &4 £ le [k vae 7’/%’/% #2 Relinquished By: (Slg) Date: #3 Rellnquished By: (Sig) Date:
Company Name: ,é ARER U Time: {39V |Company Name: Time: Cdmpany Name: Time:
1#1 Received By: (Slg) ,-4' D (..:.': X Date: 7]{4/90 #2 Recelved By: (Sig) Date: #3 Recelved By: (Sig) Date;
== 7 )
Company Name: Time: {9 éb Company Name: Time: Company Name: Time:

Note (1): 1f "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begirj processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



)
CHAIN-OF-CUSTODY RECORD

=== No. “v¥'™~~
W .
— COMPUCHEM " {Project Name : MCOA CLET Client Address : Point-of-Contact
—— a division of Liberty Analytical Corp. ACIKG ROV S‘ru v E e " o, :T';M Cuu o
501C I;A;di;%nzA_,\;r;ue Carrier: [= =1 (=X 420 Rouvsce Lomy |TelephoneNo.: 42 / 9208
1-800-833-5097 Airbill No. : Codd OFCes S LA _151c¢ |Sampling complete?(Yor N (see Note 1)
Sampler Name : VA A LOLS Sampler Signature : ~£ T Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Biank BOX #2 A HCi + Ice F. ice Only BOX #3 F. Filtered Box #4 H. High Box#8 C.CLP3/90 T.TCLP
2. Ground Water 7. 0Ol B. HNO3 +ice G, Other, U. Unfiltered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +Ice H. NaHSO4 + Ice L. Low W. CWA 600-serles
4. Rinsate 9. Other D. H2804 +Ice . ZnAc+NaOH + Ice O. Other
5. Soll / Sediment / Sludge E. Unpreserved
Box#1 | Box#2| Box #3 | Box #4 ] Box #5
9 3 Pace /2 %
8 3 g Q g
~N & ¢ g 5] )
Sample ID o 2 £ § 2 {2y 5 w|r T Remarks / Comments
(9 characters maximum) g S| 3 s |d3 TIPS (see Notes 2 & 3)
i e |8 % g § £l |5alsl8l8]alBl8]Esle] |
/ El 21 & |E 2| s 12z19151812[3]|2]15[28
Alolcle|ol6iola|oly| 212)74d S | & | = / v v
Aloleleld|glt|oelolv3liceyy & | & | — ! v v
Aloleibldlal/ |oCle|r13zo 5 | £ — f ~ v
Alo|clblalelolajolol 214143 S| £ | — / v y
r
Alolclelblslom | |2 Mlizes| € | €| ~ [ v /
N -
‘Oﬁfoé@oloo'?/m»oﬁ:e,sf £l — / v y
Alocleldls o]0l 714000 & | E| — / v A -
- " -
Alolc et iGlolzlolgrmangl s | €| — ‘ v v
Al oleleblSlolzlol |1 1sln 20| | & | — J v v
01¢le|8iGlolt lojo] 4lon:ssi S | € | - / v v
Clients Special Instructions: ' Temperature _°C
© JLab: Received in Good Condition? Y or N Describe Prob|ems, If any:
a2a em_a ‘s I YR 'e // L///n ‘ /ﬂn_ - TN = PN [ SR Rggr ey Wiy YO ~ea, .y RS _".A_. \ P
#1 Kelinguishea By. (Sig) i lﬂ vaie; l”q“, g }ir< RENGuUISnea oy. (91g) vaie, ffJ Relinquishea By: {Sig) pate;
Company Name: J Kcﬁf - Time: noo Company Name: , Time: Company Name: Time:
|#1 Received By: (Sig) /-— & D (,= X Date: 7//4/4., #2 Recelved By: (Slg) Date: #3 Recelved By: (Slg) Date:
!
Company Name: Time: ho‘ COmpany Name: Time; Company Name: Time:

Note '(1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now,
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years,



s

Ry

N i
v — v N wh 1
] “|Project Name: AMC A CL&=J- Client Address : Point-of-Contact :
R division of Liberty Analytical Corp. v — :
I ] ACKG RO D STudY | BAker iV on). Tton Coe.r .
502:‘;"53" z%igue Carrier: /=P (=x 420 HKouvrse Ru. Telephone No. : 44ref 2t 9~ 205 P
1-800-833-5007 Alrbill No. : CorAoloe: s LA 1508 |Sampling complete? Y or N__(sée Note 1)
Sampler Name : vARIOUS Sampler Signature ; (_,, et Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX#2 A HCl + Ice F. lce Only BOX #3 F. Fittered Box #4 H. High Box#5§ C.CLP3/90 T.TCLP
2. Ground Water 7. Oll B. HNO3 +lce  G. Other, U. Unfittered M. Medium 8. SW-846
3. Leachate 8. Waste C.NaQOH +lce H.NaHSO4 + Ice L. Low W. CWA 800-series
4, Rinsate 9, Other, D. H2504 + Ice |. ZnAc+NaOH + Ice O. Other,
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box #2| Box#3 | Box #4 ] Box #5
g' 2 Pace 13.4 14
0 g ¢ Q -
e 0 ~~
Sample ID ‘:‘_ 2 '.‘g 8 é g § x|r I Remarks / Comments—"
(9 characters maximum) 3 ‘g 3 2 3 a |39 ol g § 8 el o (see Notes 2 & 3)
s | o | £ g E £ 1% lgalsiol|g|ale|g|E]lale i
E|E |21 E |2 |5 |8 |5 |8219/2|88[318|58)8
AlolclbléiGlo] o]l itbrss]l ¢ | & | ~ Y o V/ bUﬂquArﬁ.
Al olclelAlgloli lole| 14 bz 57| € { — A
Aloelcldlglolilole| Tnapsiz] & | & | ssfs v A | | Ms msp
' e /
olc|s|AlGlin oo | 74 lo#ioa] ¢ ( v v
AOQKAQ\“O&WM,@.« Ll -4 { v v
Aolelialal)|lolo| 214fossel | E | — | / /
AolciHalal toloke | 2nalods] & E] — | L v
Alo|Cig|g oIS |04 ziiteie] & | &] — f v /
Aolehlslzloslelel9i4fiys ] ¢l | — l v v
o - — /
Al9ICHT|ake [013]e o] Tin 45| & | & ! N Y
Clients Special Instructions; Temperature °C
Lab: Received in Good Condition? Y or N Describe Problems, If any:
#1 Relinquished By: (Slg) 7. //«,,Q,m,/’ Date: 9/p4 on_[#2 Relinquished 8y: (sig) Date: #3 Relinqulshed By: (Sig) Date
Company Name: /7’ ,A K& R I Time: 1300 |Company Name: Time: Company Namg: Time:
#1 Recelved By: (Slg) /. =T C_ v Date: ‘)‘//1»'/“ #2 Recelved By: (Sig) Date: #3 Recelved By: (Slg) Date:
Company Name: Time:; l 0D Company Name: Time: Company Name Time:

Note (1): If "N" 1ab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratlo if "Y" tab will begin processing batches now.
Note (2): Samples stored 60 days-after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.
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~,
>,

CHAIN-OF-CuSTODY RECORD

— No. Y™
]
— CONfIPUclHIIEM Project Name: mc/4  Cead 3 Client Address : Paint-of-Contact :
I, division of Liberty Analytical Cop. : - o _
m © 4Voion of Liberty Analytial Cop BAck erovnsn Stonv| Aowzp  Zahuicon, ~Tim Cue s
50:3';";"';%"2’;‘5’;”9 Carrier: _ [Tzp (=% Qo AVUsE A KeaTD  |TelephoneNo.: <t12./2¢6- 20%8
1-800-833-5007 Airbill No. : Corvnpficer s, PA 1S 708 |Sampling complete? (Y or N (see Note 1)
£
Sampler Name . o Sampler Signature ; =T Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HCI + Ice F. lce Only BOX#3 F. Filtered Box #4 H. High Box#5 C.CLP3/90 T. TCLP
2. Ground Water 7. Qil B.HNO3 +ice  G. Other U. Unfitered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +lce H.NaHS04 + ice L. Low W. CWA 600-serles
4. Rinsate 9. Other D. H2504 +Ice |.ZnAc+NaOH + Ice O. Other
8. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box #2| Box #3 | Box#4 | Box #5
9 3 ) . Pace Mol 4
2 £ g
Sample ID ':‘_ ¢ g 8 §, 3 g § wlx T Remarks / Comments
(9 characters maximum) 3 3 T s |Ja 3 g1Z|a|C|E (see Notes 2 & 3)
> B ? B 5 &5 olse ] Bl~i~ Q4.
AN AR AR R R R e
8 E s & i s z |ls2i5lalala|2|s15[218
Alolc]NMRlalolzlols|2n4t:c3 S 1€ | 7 ‘ < v
Alolc|T]dlalolz|olo]2//4]vies] S| € | ! v v
Alol¢|Tidlslolelol2]2aloas & | & | — ( v ]
ol¢|TdiGlolz 0|2 21400y S| € | — ' Dusa v v Ddupit AT &
Aolc |AlgOl4lol3 71 el 30l & 1 & | ~ ‘ v v
Alolc|181GloK [ololn@liiual S € | ' v “
Alolelaldlalol lololamalae] s & | — | P ]
Alolcl1lskzloll lol 7121 lrad | & | = f v |
A%“ 4 ) %ﬁfnw”m';fgﬁ‘““"z-n-”““ I n V4 . - Xk 7/W/00
A=t S e o P i S = oo P e £rrc Yiafoo
Clients Special Instructions: Temperature °C
Lab: Received In Good Condition? YgorN  Describe Problems, If any:
#1 Relinquished By: (8lg) 7" [l Ramborf _ Date: TJifay #2 Relinquished By: (sig) Date; #3 Relinquished By: (Sig) Date:
- 77 R ;
Company Name: ) éﬂ‘K&ﬁ I Time: 7 700 Company Namae: Time: Company Name: Time:
|#1 Received By: (Sig) FEN (= X > Date: /14, n|#2 Received By: (sig) Date: #3 Recelved By: (Slg) Date:
v 7 .
Company Name: Time: j-; éu Company Name: Time: Company Name: Time:

. Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" tab will begin processing batches now.

Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



s
A

) } )
==—‘-=—-—" C OMPUCHEM CHAIN-OF-CuSTODY RECORD No. vv'= *
| L - rioal C |ProjectName: M C 3 Clag= Client Address : Point-of-Contact :
E— a division of L:l?erty Analytical Corp. 5 Acicia OUAJ'E Sru‘\")y /{ﬁ A 12 =NVE :K_Tl\‘\ Cu s
5°1:2”§°’§3“§”5?2”e Carrier: [Tzt (£ X 420 Aovsgrp [KoAD |TelephoneNo.: 4 12{29- 209 ¢
" 1-800-833-5097 Airbill No. : (ORBOW Ot S 24 (S0 B |Sampling complete?(Yor N (see Note 1)
Sampler Name ; WAK(OV S Sampler Signature : ST Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water - 6. Trip Blank BOX#2 A. HCl + Ice F. lce Only BOX#3  F. Filtered Box#4  H.High Box #5§ C.CLP 3/80 T.TCLP
2. Ground Water 7.01 B. HNO3 +ice  G. Other trtinfitered M. Medlum S. SW-846
3. Leachate 8. Waste C.NaOH +Ice H.NaHSO4 + Ice L. Low W. CWA 600-series
4. Rinsate 9. Other D. H2504 + [ce 1. ZnAc+NaCH + Ice Q. Other
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box#2| Box#3 | Box#4| Box #5
§| 2 > PAC?L": __Lo-(: __'3 .
8 o o :
Sample ID N ) £ 8 .ﬁ %g‘ é x|zl | Remarks / Comments "~
(9 characters maximum) § ‘g % 3 3 @ '; a o 8 % e 2Il& Ql (see Notes 2 & 3)
. ; . Lo X . B3 Bl [~
~. sl e | B2 85| |2elsle|slals|EEls|g
Q = = o [ = Z 2 j2lnjaja ITISIOI-]0
6Als elalglolz|olo| Zisbrga| S | E | | o d
plalsleldlGlolz [o]3|7/ lotod S| €| T 1 | /
- {& -~ ~
- |dlals lelala|2olo |2 /miSiee| S | € | t Y v
CAASle 2|alo 2|7/ isyg| & & | — | v v
(dAls|eldg|clelolo D/ aloe] | € | l v Y
AlA gdéobos ZHoiagd § | € | — | v v
rAAsgé 4|00 (77120408l S | E | T l < V]
AlAls| el do |V [Zalas] S E | f v v/ -
\ZAlsle|AGlalelele| 2 ey S | & | T | A v
bd L 4
Alalslelalaldlc ozl ualie:o] S | & . V1 J
Clients Special Instructions: Temperature °C
Lab: Received in Good Condition? . Y or N Describe Problems, If any:
#1 Relinquished By: (Slg) 52, / ,AJ/,,ﬂl ,,_,../ Date: 7,/,'15/% #2 Relinquished By: (Slg) Date #3 Relinquished By: (Sig) Date:
Company Name: éng-ﬁQ_ ﬂ Time: 1100 _|Company Name: Time: Company Name: Time:
#1 Recelved By: (Slg) /521> (= X Date: /4 /o o |#2 Recelved By: (Sig) Date; #3 Recelved By: (Sig) Date:
~ 7 T 1 g
Company Name: Time: ()0 0 {Company Name: Time: Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and rhlnimizing QC ratio; if "Y" ab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All 1ab copies of data destroyed after three years,



™

N

Y
= (ompuCHEM CHAIN-OF-C STODY RECORD No.” “~
— L ibery Amaiytical C Project Name: Mc @ ClE T Client Address : Point-of-Contact :
1 v:’g::ﬂ ;.my ;a ytiest Corp- Backar ovwD StudY BAKER EMVIRDAMENTAL. :ﬁM Cbep
e ; ﬁ%nﬂ‘;gue Carler: F2D & x 420 Rouser RoAD Telephone No.: 412/29¢ - 2098
1-800-833-5007 AirbiliNo. . 818028327012 | Corsaopfonts, P (S0 Sampling complete?(Y, (see Note 1)
SamplerName: (/AR (o LS Sampler Signature : &E T Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HCl + lce F.lce Only BOX#3. F.Filtered Box #4 H. High Box#§ C.CLP3/%0 T.TCLP
2. Ground Water 7. Oil B. HNO3 +ice  G. Other U, Unfiitered ‘ M. Medium S, SW-846
3. Leachate 8. Waste C.NaOH +Ice 'H.NaHSO4 + lce L Low W. CWA 600-serles
4. Rinsate 9, Other D. H2804 + Ice | ZnAc+NaOH + Ice 0. Other
5. Soll / Sediment / Sludge E. Unpreserved .
Box#1 | Box#2] Box#3 | Box #4 | Box #5 “ -
Y] 7 PAGE- [ o S«: {
o 4 R > —
Sample ID N s £ S $ 2 & 8l Ixlx Remarks / Comments
(9 characters maximum) g g % 2 E @ ; o o 8 § § 2 2R (see Notes 2 & 3)
G o ' g § 5 loal<iol8iml|elElElo]0
| ANAEAR AR BRIV EHEHEE
|Alolettinlalmlilololr/y lizise] 5 | £ | — l V]
Aol lalglolijol2]on/ 1t l14:00] & | & | ~— | v
Alolcl tialglolzlololoniu baizs| & | & | — | v
lolC|/|AlGlo 121014107/ U 05| S £ | — l v
Alolcl ldlglolzlolobrii izni] &1 & | — [ v
Alolcl[18lglola]o |4lor/tt Jizael £ | & | — { v
olC| ld|gloj4lojoloriit 4l S| & | — { A7
olellielalolglol 4o liz:08]l 51 & | — g v
Aloict/ olS|olop1if fois) £ 1 & | — l V]
oicii1Blglolsiplaie (lio:23l S | & | ~— [ v
Clients Special Instructions: Temperature °C
Lab; Received in Good Conditien? Y orN Pescribe Problems, if any:
#1 Relinquished By: (Sig) ,/ef,/ ,/,/ ‘M_,,__‘,.‘ /,4,4;‘/ Date! ’.7,/! za,/oo #2 Relinquished By: (Slg) Date: #3 Relinquished By: (Slg) Date:
7’ ! /
Company Name: R IZ K é/a Time: {70 ©_[Company Name: Time: Company Name: Time:
#1 Recelved By: (Sig) F ED C—E x Date: 7ﬂ 1_/60 #2 Recelved By: (Slg) Date:; #3 Recelved By: (Slg) Date:
= 7
Company Name: Time: } 7/ o O |Company Name: Time: Company Name: Time:

Note (1): I "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samplés stored 60 days after date report mailed at no extra charge.

Note (3): All fab copies of data destroyed after three years,



5
i

N

CHAIN-OF-CUSTODY RECORD

P— ! - NO . U.\J“'YA'(!
E COMPUCHEEM . |Project Name: M A CrL.&¢ T Client Address . Point-of-Contact :
_— a division ofol?erty Analytical Corp. ,6;{:.(_6’200‘)3 S"f DY ﬁA K.g;,Q é\MVIﬂZOM ] 37/’) Cb",o
I 501()?;“5%“2’\7?:%“5 Carier: £&] (=X 420 LRovsenr ALoAD _ |TelephoneNo.: 412/269 - 20482
‘ 1-800-833-5097 Aibill No.: B/R0 2R3 2701 2 COMOID(“IL—JS; PA 15/0% |Sampling complete? Ybr N  (see Note 1)
Sampler Name : VAR IO VY Sampler Signature : EJ K Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water - 6. Trip Blank BOX #2 A, HCl + Ice F. lce Only BOX #3 F. Fitered Box #4 H. High Box#5 C,CLP3/90 T.TCLP
2. Ground Water 7.0H B.HNO3 +Ice  G. Other U. Unfitered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +1ce H.NaHSO4 + [ce L. Low W. CWA 600-series
4. Rinsate 9. Other D. H2804 + lce 1. ZnAc+NaOH + lce O. Other,
6. Soll / Sediment / Sludge E, Unpreserved
Box #1 | Box #2 | Box#3 | Box #4| Box #5
2 3 PA GE 2 "'g:' ” .
o £ | ¢ g g J
Sample ID ':‘_ 2 £ 8 § a & 5| Ixl|x Remarks / Comments
(9.characters maximum) g § 3 3 § g a o 3 8|12 3 g g (see Notes 2 & 3)
ile |l 2B 2|3 |a2|si8lilal5lE|Els|e
8 E s & i s 2 |82 |8|als(R|2|2|5|2]8
Alolel1l8lalplelolo|Tiuloee] & | € | — l 4
AlolcilldiGlo lol4l1/toesl € | & | — { v
Alelel l{4lgjo|1lolol vzl €1 e ~— ! V|
Alojell|glgolTlol4lTmlizad S E | — l v
1Alolel18]Glo[8|0f0 7/ Jiziesl | & | — [ v
Alolc|talelolglolz| T iz 1 & | — l 4
AlCie| 1al6l019(0101T 1 1e2s| S| & | -~ I v/ -
Alojel! [algloldlolt |7 fizize] <l E | — l V] ’
Aoclﬁ[éloooqlﬂ.m:to I ] v
AL 181G ol 11T M beito]l S| £ | — I {Dywe v DUl 1c ATE
Clients Special Instructions: . A Temperature °C
Lab: Received in Good Condition? Y or,N , Describe Problems, If any:
#1 Relinguished By. (Slg) /f.> ,,s/; nV ,‘V [, / W'/ Date: "-",/. 2,’,/ &4 [#2 Relinquished By: {Sig) Date: #3 Reilnquished By: (Sig) Date:
Company Name: ,6 A(?(gv‘/é t Time: {2 ¢ © jCompany Name: Time: Company Name: Time:
181 Recetved By: (Slg) LD (=X Date: 9/t /00 |#2 Received By: (Sig) Date: #3 Recelved By: (Slg) Date:
- 1
Company Name: Time: |12 0 © |Company Name: Time: Company Name: Time:

‘Note (1): If "N" lab will hold samples to awalt remainder of project-maximizing bateh size and minimizing QC ratio; if "Y" |lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years,



<

)
J w b
= CHAIN-OF-CUSTODY RECORD No. - Y~¥*'™
E COMPUCHEM " |Project Name: MC 4 CLe T Client Address : Point-of-Contact :
g ° ivision of Liberty Analytical Corp. BAcicaropmn STudY | daker (Zpvikometdd Tim (o P
501(:21;&5%"2%?2% Carrier: &P Ex F20 Avser Koad Telephone No.: 412./26 F - 2098
1-800-833-5097 AirbiliNo.: QIR0 28327012 Conmpopoet s, YA 15/08 Isampling complete? Y)or N (see Note 1)
Sampler Name ; VAALOJS Sampler Signature : ETIC Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX#2 A, HCI + Ice F. lce Only BOX #3 F. Filtered Box#4  H.High Box#§ C.CLP3/90 T.TCLP
2. Ground Water 7.01 B.HNO3 +lce G. Other U. Unfiltered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +1ice H.NaHSO4 + ice L. Low W. CWA 600-series
4. Rinsate 9. Other, D. H2504 + ice |. ZnAc+NaOH + Ice 0. Other
5. Soll / Sediment / Sludge E. Unpreserved
Box#1 | Box#2| Box#3 | Box #4| Box #6
g ¥ pace 3 of Il
Sample 1D N ¢ | £ 18 $ a8 5| Ix|=z Remarks / Comments
(9 characters maximum) § fg 3 | B 2 |22 el [81%]al8|E (see Notes 2 & 3)
S le | BB L2 | E| 2|3 |32lsl8lslsl3l8]5s]e
3 E s o £ s 2 | 3=z1813(8[81¢2 é 31218
Alole|lBlalilolol) [Trtilzons| & | & — | / \
Aloicl Nalglr ool T/ pensl | E | — | lpue v J?UQ.:CA'@«:‘."
oleilglaltiolol |9 riipens| &1 £ | — ( Mslmr V] MS/M@
Alojelt 8lgl it jofo]Trillnme] &1 & | — ] 4
Alole | Al L lol2]7/baas| | &1 — | s
Alolc|l|d|Gl12]ofo T it lioss]| 57l | — l V]
olelllala|i[2]olo|T il o:ag] & | E | — [ |Dup v N (AT
Alole|l|algll2lolo|T il lo:ssl 1 &£ | — IM%M‘ V] MS [/ MSD
, /
oleltdlg]l{2lplz |7t luos| S | & | = J v
ole|lldigilziclelTitlizon 1| [ v
Clients Special Instructions: Temperature °C
Lab: Received in Good Condition? Y or,N Pescribe Problems, If any:
#1 Relinquished By (Sig) ’Q £ A/ A/Z...—-/ / Date: '7,/: ;..,/o,' #2 Relinquished By: (Sig) Date; #3 Refinquished By: (Sig) Date:
Company Name: 6 %Kg k 0 Time: I') éo Company Name: Time: Company Name: Time:
|#1 Received By: (Sig) /:’ =D é: }'4 Date: '7/ IL/OI #2 Recelved By: (Sig) Date: #3 Recelved By: (Sig) Date:
7 1
Company Name: Time: {9 éo Company Name: Time: Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



‘\
)

ComMruCHEM

“a division of Liberty Analytical Corp.
501 Madison Avenue

Cary, NC 27513
1-800-833-5097

RN

CHAIN-OF-CuSTODY RECORD No. VUwvito v
Project Name: Mc & C L& J° Client Address : Point-of-Contact :
AAckGrovad STodY | ZAker EovimomseTiAc] T an Co s

Carier: (=D (= X

420 KRovset Ko.aDd

AlrbiliNo.: € R0 2.832 7012

CoriA0 K D <. VA 1508

Telephone No.: 4 (2 /269 ~ 2098
Sampling complete? gorN (sée Note 1)

Sampler Name : VAR 10U Sampler Signature ; LTI Project-speciflc (PS) or Batch (B) QC ?
BOX #1 1. Surface Water 6. Trip Blank BOX #2 A. HC! + lce F. lce Only BOX #3 F. Filtered Box #4 H. High Box#§ C.CLP3/20 T. TCLP
2. Ground Water 7. Cil B.HNO3 +ice G. Other U. Unfiltered M. Medium S. SW-848
3. Leachate 8. Waste C.NaOH +Ice H.NaHSO4 + lce L. Low W. CWA 600-series
4, Rinsate 9. Other D. H2S04 + {ce 1. ZnAc+NaOH + Ice 0. Other
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 [ Box#2| Box #3 | Box #4 { Box #6
5 - Prae 4 o |
' N g4 9 g ~
Sample ID _ ¢ | 5§13 § |2E 8 Ixlx Remarks / Comments—
, & £ 2 |52 o|Z2] |0|a
(9 characters maximum) 3 g 3 3 3 § = g o 3 ARNCEIS (see Notes 2 & 3)
AR AR AR R AR AR R HHEEE
S 1le 1 21 &]E =12 182181312 121212151218
1Alolel tfalgl B3 loli]2/v 08l 5 | €| — ( v/
Alolel | [Blalllalole]r/uio:a0] S | & | ~ l V]
olci HAlel tl4loR D it fo:ag 58 [ E | — [ v
doleldlglislole| 2/l 5| & — | |
Alolel Lalal USlolz| 2/ el 5 | ] — | Y
Alolclzlala o]t lololrrulin:ad &) £ — ! V]
1ol Clzlslgloliloh [itle:ed €] &) — i V/
Aloleizlalalolzlolol7itligol s | E | —~ I v
Alo|cl2|alglol2lolo|2 g0l < | E | — | 1 Due Vv Durcichdres:
Aloig 2iAlgiolz ot rrillisis] 51 & — / V]
|Clients Special Instructions: Temperature °c
Lab: Received in Good Condition? Y or N Describe Problems, if any:
#1 Relinquished By: (Sig) ,/‘,’ / ,Kﬂ, . /Aﬂ Date: ?,/,l L.,/ 00 1#2 Relinquished By: (Sig) Date #3 Relinquished By: (Slg) Date:
- ~ 7 4 ¥
- |Company Name: AA@ __/é } Time: {7 0O [Company Name: Time: Company Name: Time:
|#1 Recelved By: (Slg) /.’@‘ E 5.4 Date; 'Jl/u/oo #2 Received By: (Sig) Date; #3 Recelved By: (Sig) Date:
Company Name: Time: ('p’pb Company Name; Time: Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.

Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



b

CHAIN-OF-CUSTODY RECORD

9

———— o
E CONfIIZUAClI-iHIEM “{Project Name: Mc B CL&T Client Address : Point-of-Contact :
—— admsno::ﬂL; erty Anaytca Corp. - ACIC o v 23 = ; VI D) M AT A e :r//”‘ (-u T
50(;3:, ﬁ%"mﬁ';"e Carrer: /=i ¢ X 420 Aoosen, R Telephone No.: 412(2¢9-2099
1-800-833-5097 AirbiliNo.: B1802832 7012 | (CogdoroctsS A 1510€ [Sampling complete? (Por N (see Note 1)
I4
Sampler Name ; VAR LDUN Sampler Signature ; ETI< Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HC! + Ice F. tce Only BOX #3 F. Filtered Box #4 H. High Box#§ C.CLP3/90 T. TCLP
2. Ground Water 7. Oil B.HNO3 +lce  G. Other U. Unfiltered M. Medium 8. SW-846
3. Leachate 8. Waste C.NaOH +Ice  H. NaHSO4 + Ice L. Low W. CWA 600-series
4, Rinsate 9. Other, D. H2804 + lce |, ZnAc+NaOH + lce Q. Other,
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box#2| Box#3 | Box #4 | Box #5
g 2| ¢ g, ]
Sample ID "“_ 2 £ 8 § a § 5 x|z Remarks / Comments -
(9 characters maximum) 8 3 3 2 |38 gl 1212]alC|E (see Notes 2 & 3)
> . 3 3 5 | €5 olg] tslelZls]s
ek £ 85| 3 a2lsl8lilalslials)s
3 £ = & & s 2 |1SsBlald|R|2|12[3IR]8
Alolcladslelolzlololn/ilzeesl S | £ | — ! v
JA olcl2A|G|0IR|olo]| T/t 2eey] & | E€ | [ Due v Dorctcuares
Alolc|zldlc|olajo]|3|7/ 1l jpoi2s| & | € | — | |
Alolclziglglollololnrilia:wn] £ & | — | v
Alolc|214|6lol4lole |7/ ia4s] 1 E | — l v
- - —
Alojc| 2dlgloisSlolelT/ el S | € { v
olc|2dlglolsiolzlritlmasl Sl & | — l v
Alo|clzldlalolkololT/ kol &1 & | T l /
Alolc|Zal6|0l6lola|n/ i feise] S l& | l v
. - . — N
Alole|zialglol 101 T/ S0l & | & | _[Twe v Durcicuare
Clients Special Instructions: Temperature °C
Lab: Received in Good Conditlon? Y orN Pescribe Problems, If any:
# Relinguished By: (Sia) p ] ///A - / / Maba: —ul.- /A- #) Dallviadabad Dy (O Mot P SR T ATl NP CUNY -,
GUISNEa by, (S1g : 0 vale: /{ “'Il ©0 jire NTHNGUISHISA OY. \91§) uvaie #9 neingquisnea by, {oig) vate:
Company Name: AKEK 0 Time: | 700 |Company Name: Time: Company Name: Time:
" 1#1 Recelved By: (Slg) /:@ & %4 Date: ’7/12/06 #2 Recelved By: (Sig) Date: #3 Recelved By: (Sig) Date:
= - i
Company Name: Time: [‘74)0 Company Name: Time: Company Name: Time:

Note (1): if "N" tab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2); Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab coples of data destroyed after three years.



CHAIN-OF-CySTODY RECORD

~,

)
Vu L A

_I CiOI\?I}:UquIlIECM _|Project Name: AMCAB CL=T Client Address : Point-of-Contact :
M clvislonof Liberty Amlytieal Co. | B0 o unip STudY [ Aaker (Govimom el | Tis Cow
: 501()?;“5%"2/_\7"5?;"‘3 Carrier: fFed & X 420 - ’0 Telephone No.: 4 (/269 - 2.0%¢
1-800-833-5097 AirbiliNo.: B R028 32 7012 (004070 I S, 74 _1S/08 |Sampling complete? Por N (see Note 1)
Sampler Name : ROV S Sampler Signature &SI Project-specific (PS) or Batch (B) QC ?
.|BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HCl + lce F. lce Only BOX #3 F. Filtered Box#4  H.High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7. Ol B.HNO3 +lce  G. Other U, Unfiitered M. Medlum 8. SW-846
3. Leachate 8. Waste C.NaOH +Ice H. NaHSO4 + ice L. Low W. CWA 600-serles
4. Rinsate 9, Other, D. H2804 + lce |. ZnAc+NaOH + Ice 0. Other
S. Soll / Sediment / Sludge E. Unpreserved
Box#1 | Box#2] Box #3 | Box#4 | Box #5
gl g ] Pace & oS I
° g g Q 3 .
~ Sample ID N, 2 £ 8 8 gg 81 x|z Remarks / Comments
(9 characters maximum) 3 5 | % Q 1;’ a ORI (see Notes 2 & 3)
le s 0L E a1 s islslelilslilalicle
8 £ £ | & | E S 1 2 [S=218[a|818]|8 § s1218
olcle|slclolclol4l 7/ Wi g0l S| &7 [ Ivsing % Ms /MsD
. — _ 7 /
Alolclzidlaloh [olol7/1 hszsl &7 & { A
|AlolelzlalalohlolzlTttlisisel 1 & | — 1 7
1Alole [zlalglolslololr il jia:aq] < | &£ | — l ~
Alolelz2lsiglolBlolo |7/l llkas| 7| €| — [ Ipus V] Dol 1 cdT oz
olclziAlglolglol 17/l sl <l & | — ‘ v
Alole|2lalglolalolo i/ liw:od s & — I V]
Alolc|2ldla|OSlolalr/ 1 e:ocl <1 E | — , >
: - - %
Alolci2|Alal 100017/ Hcod 5| & l v
Alelcidaiglliplold g4 S le | — ' ]
Cllents Special Instructions: Temperature °C
Lab: Received in Good Condition? Y or N Pescribe Problems, If any:
#1 Relinquished By: (Sig) Co /‘ ’ [ Vo[ b Date: 7,/,',';,/ {2 (1 #2 Relingulished By: {8Ic) Date: #3 Relinquished By: {Slg) Date:
}
Company Name: K&z, \ Time: /) {)o Company Name; Time: Company Name: Time;
{#1 Received By: (Slg =, — ¥ Date: ')/{ 1/00 #2 Recelved By: (Slg) Date: #3 Recelved By: (Sig) Date:
|
Company Name: Time: ‘/‘750 Company Name: Time: Company Name: Time:

Note (1): If "N" 1ab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.



™

RS

CHAIN-OF-LUSTODY RECORD

=/ No. “vv'~ '~
E (-*OMPUCHEM " [Project Name: mMC A CL & T Client Address : Paint-of-Contact :
M dlvision of Liberty Analytical Com. | g g cp oD STODY [ AAke n_Cnvirommetal 74 Cue po
50102/';‘“5%“2’5‘7‘&’_"1’%“3 Carrer: ~e=D & X 420 Rovsew {0AD Telephone No. : <t (2/2e9~ 20 9%
1-800-833-5097 Airbill No.: B(802832 7012 Conromrloce: s . ZA 15108 |Sampling complete? (@JrN (see Note 1)
Sampler Name ; AR IOV Sampler Signature : & T4 Project-specific (PS) or Batch (B} QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A, HCl + Ice F. lce Only BOX #3 F. Filtered Box#4  H, High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7. Ol B.HNO3 +ice  G. Other, U. Unfittered M, Medlum S. SW-846
3. Leachate 8. Waste C.NaOH +Ice  H. NaHSO4 + Ice L. Low W. CWA 600-serles
4, Rinsate 9. Other D. H2504 + [ce | ZnAc+NaOH + lce 0. Other
5, Soll / Sediment / Sludge E. Unpreserved
Box#1 | Box#2| Box#3 | Box #4 | Box #5
Q 3 pA G __r_]_ o'f i!_
3 B g 2 -
Sample ID y e | £ 8 $ 152 8| Ixlx Remarks / Comments-
(9 characters maximum) $ 3 2 @ 32 3 § % s 2 % (see Notes 2 & 3)
ARRE PR Rz aalsl8lilellalifsle
8 E |l s | & i = zZ o2 |5lalalalf]|= & el e}
Alolcladal@lililole| 7/ lis:e3| & | & | — ) 1
'Aoazgglloré'l/u s | < | E ] ~ | v
olel2zldle|l|2|ojo |7/l l9:30| & | & | — ! v
Wlolcleldlell [2|0l2(2/ll9:41] < | €] / v
Alojcizlplell|3]ofo|T1il|n 00l | E| [ v
Alole|2|Aig|l |3lo|a| i3] | E| T ! -
Aol |2l4\al H4lolo |71l fisie| § | & | — L ul
Alolcl2lalgllialole|Til lieas| £ 1 & | — ! v
Alojc| 2186 114|027 s S| & | — | [Due A Dofetcars
. P — i rd
Alolc 2|46l 141927 s 4el 5 1= ' M%{sa v MS [MSD
Clients Special Instructions: Ter/nperature °C
Lab: Received in Good Condition? Y orN Desgribe Problems, If any:
#1 Relinquished By: (Sla)’ /Cf/ [/, ,Qn;_Lﬂ Date: T /,IA__,/g.: #2 Relinquished By: (Sig) Date: #3 Relinquished By: (Sig) Date:
7 T o e,
Company Name; 4 /% Ké,—:‘v;( Time: y90©  |Company Name: Time: Company Name: Time;
#1 Recelved By: (Slg) Fé_b él Date: 7/ {1/o0 |#2 Recelved BY: (Sig) _ Date: #3 Recelved By: (Sig) Date;
" )
Company Name: Time: 1';00 Company Name: Time: Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All tab copies of data destroyed after three years.



Y

“

J J
—_— Y, CHAIN-OF-CUSTODY RECORD No. Y% ' =
E COMPUCHEM Project Name: Med CLET Client Address : Point-of-Contact :
i _— a division of Liberty Analytical Corp. dq Ci ROV 5.7, oDY /&_QQ."; 2 = AV R ORI PAEATT AL :TM CU(. P

501 Madison Avenue

Camier: /=P (& X 20 Kovsern 2D Telephone No.: <12/ 26% - 209¥
Cary, NC 27513 : . £ =LA .
1.800-833-5097 Airbill No.: B H02.8 32 7012 (DR A Opoers, /A 15/0€ |Sampling complete? (Por N (see Note 1)

Sampler Name : (4 2 _IOU S Sampler Signature : &= Jy¢ Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX #2 A. HCI + Ice F. lce Only BOX#3  'F.Filtered Box#4 H. High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7.0H B. HNO3 +lce  G. Other U, Unfitered M. Medium S. SW-845
3. Leachate 8. Waste C.NaOH +Ice  H. NaHSO4 + ice L. Low W. CWA 600-serles
4, Rinsate 9, Other, D. H2804 + lce 1. ZnAc+NaOH + ice Q. Other.
$. Soll / Sediment / Sludge E. Unpreserved
Box#1 | Box#2| Box#3 | Box #4 | Box #5 . =
9 2 Prge B o& WL
o ] o 0 o .
~ & 5 g |9~ 8 ,
Sample ID N g £ 3 2 |2y 8| Ixlzx Remarks / Comments
(9 characters maximum) 3 g 3 3 3 @ g % gl 1812 8 e % (see Notes 2 & 3)
AESERRAN AR EEEE R EE
; s | ¢ | s | & | & = | 5 |5=193|8|R[2[213]R]|8
Alolelz|8lglilslole]2/H 34| S | £ l v
“lAlolel2lblalils] R U4 <l | — | A
alolelzlAlgilelolo rt o] S I & | T { v
. — —
alok |2lAlg L/ elo)1S]r tfnus| & | & ! v
Aol A L1010 Hh:1e| £ €] — [ Y
dlolc| gl ilRlsla ey &L E1— ' Y
. - -
oleldAal |8|9° |l gm| S| E | ' v
dlolcl2l el (18]0]4/ 1 ey3| S~ & ! v .
Alolc|2|ala|l|q|obla/lllig:u] | & | — ' %
= —
Aole|zimel q1012{7: ) im:gl S | & ! 4
Clients Special Instructions: Temperature °C
* |Lab: Received in Good Condition? Y or N, Dasotibe Problems, If any:
#1 Relinquished By (Sig) / /( M’ i ,é‘// Date: ,/.' L,/u. #2 Relinquished By: {Sg) Dale: #3 Relinquished By: {Sig) Date:
o T .
" |Company Name: A L& \ Time: ]70/0 Company Name; Time: Company Name: Time:
g 4 p— N
|#1 Recelved By: (Sig) /': < D =X Date: T /{//Co #2 Recelved By: (Sig) Date: #3 Recelved By: (Slg) Date:
Company Name: Time: 19 AO Company Name: Time: Company Name: Time:

Note (1): If "N" tab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge, Note (3): All lab copies of data destroyed after three years,



"

CHAIN-OF-CUSTODY RECORD

X

;
VJ tua

_ )
_—— No
av— - .
SR— (’OMPUCHEM Project Name: pegd Quns 3™ Client Address : Point-of-Coptact :
—I — a division of Liberty Analytical Corp. 5 = C
501 Madison Avenue L__LZANVIRoA): 27 Y/
Cary, NC 27513 Carrer: __faan (G 420 Rouxz e LoAD  |Telephone No.: 412f2¢9-201F
1-800-833-5007 {Airblif No. : 132 CorAnsoect T A (5108 |sampling complete?fP or N (see Note 1)
Sampler Name : 8 Ly Sampler Signature : ET K Project-specific (PS) or Batch (B) QC ?
BOX#1 1, Surface Water 6. Trip Blank BOX #2 A. HCI + Ice F. lce Only BOX #3 F. Filtered Box #4 H. High Box#6 C.CLP3/80 T.TCLP
2. Ground Water 7.01 8. HNO3 +{ce G, Other U. Unfittered M. Medium S. SW-846
3, Leachate 8. Waste C.NaOH +1ice H. NaHSO4 + Ice L. Low W. CWA 600-series
4. Rinsate 9. Other, D. H2504 + Ice . ZnAc+NaOH + Ice y O, Other 3
5. Soll / Sediment / Sludge E. Unpreserved
Box #1 | Box #2| Box #3 | Box #4 | Box #6 ——
) o o -
& £ S 3 ‘ : s
Sample ID d 2| 5|8 $ |z 1 [xlx Remarks / Comments
(9 characters maximum) 3 g 3 b 3 @ g a gl |8l2 8 SlEl X (see Notes 2 & 3)
Sl BB B2l lslsaelslélslslsiBlEslel |+
8 E = a ic = 2 |28zl |221213IR138
A_o_@,__d_@jg 1AioloT/18lN30] & | £ | — | 4!/ A
Alolciclalal lalol3|7i/8ln4s| | = | — { » d
/ :
QILIBIAG| ll4lolV ] jotz]| S | & | — [ = A
AoleBldlGl 14 olo] 1 o] § |€ | — | P4 v
/ :
/
/
/
/
Clients Spectal Instructions: Temperature °C
Lab: Recelved in Good Condition?, ¥ or N Describe Probiems, If any:
#1 Relinquished By: (Sig) f. 4/- /(]c. : / Date:'gbgf & |#2 Relinguished By: (Sig) Date: #3 Relinquished By: (Sig) Date:
IZPWN "“'_1 7 = o
Company Name: M 22 Time: § 931 {Company Name: Time: Company Name: Time:
|#1 Receved By: (Sig) LS Py [ X Date: 2y J55 12 Received By: (Sig) Date: #3 Recelved By: (Slg) Date:
Company Name: Time: /=y JCompany Name: Time: Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" {ab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): Ali ab coples of data destroyed after three years.



N
b}
5

CHAIN-OF-CUSTODY RECORD

w0

— ‘ NO. IV
= COMPUCHEM g cee s [olmiAtines: Fama oz
— a division of Lil?erty Analytical Corp. s WM O S‘F \)l'b v ﬁ 4 e (‘EMII 2 0r0 ZZran (\UL_ o
50102";":?:“2{\1?12"3 Carier: @D (= x 420 RARousc 2 AD Telephone No.: ~#/2/24+6 ~20%P
1-800-833-5097 AirbiliNo. : 31202832 ¢ 354 CoR A0PQ (S A9 /S/0E |Sampling complete? Yor N (see Note 1)
Sampler Name : VAR (3 S Sampler Signature ! S TR Project-specific (PS) or Batch (B) QC ?
BOX#1 1, Surface Water 6. Trip Blank BOX #2 A. HCI + Ice F.lce Only BOX #3 F. Filtered Box #4 H. High Box#§ C.CLP3/90 T. TCLP
2, Ground Water 7.0l B.HNO3 +lce  G. Other U. Unfiltered M. Medium S. SW-846
3. Leachate 8. Waste 